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Do cooks have to fight the cord to 
use your kitchen mixer? 





what is the Belden 
CONNECT-A-CORD? | 





Users want this new advantage 





as a result of a re 
cent survey, 50° 


of the mixer users were 
already found to be in favor of the advan 


tages of the Belden Connect-A-corD 


This new Belden product is no “‘postwar 
dream.”’ It is already engineered 











offered after a thorough check which has 
shown conclusively that your customers want 


the Belden Connect-A-corD on their better 
electrical equipment. 






beliden * ” 


NOW YOUR NEWLY DESIGNED APPLIANCES 


CAN ALWAYS HAVE THE CORRECT LENGTH 
CORD FOR ANY INSTALLATION ... with the 


Belden GwarA-cul 


There is something new in electrical cords. The Belden 
Connect-A-corD makes available the correct length cord 


for every installation—in matching colors, too. Further- 
more, the Connect-A-corD 


Provides a cord for every tool or appliance—de- 
tachable at the appliance end as well as the plug end. 


2 Is easy to replace—eliminates dealer cord repair 
service. 


3 Simplifies line assembly operation. Simplifies pack 
ing and display. 

4 Provides a NEW SALES FEATURE. 
A worth-while sales feature—promoted by consistent na- 
tional advertising. Get information on the new Corditis- 
free Connect-A-corD today. 

Belden Manufacturing Company 
4633 W. Van Buren Street, Chicago 44, Ili 


chmong, Inc 














Woreng Rolls Lhe a Ball . “ 














..+ but Mrs. J. Woofington Smith-Smythe wishes That is why over 300 million New Departure 
she hadn’t had to demonstrate it in just that way. Ball Bearings are at work in this war. That is why 
Especially since that fundamental fact 2s being dem- designers of new and better machinery are design- 
onstrated in thousands of ways in every phase of ing more ball bearings into it than ever before. 


war and industry. We believe that nothing but the ball bearing has 


so many and varied advantages—in so many 





For the ball bearing carries the loads on free- 
rolling steel balls—making possible the higher applications. Particularly when backed by the 
speeds, heavier loads and rigidity essential to technical skill and experience that goes into 


the latest developments in war and industry. p=) New Departure Ball Bearings. 





NEW DEPARTURE 


BALL BEARINGS 
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VERY foot of electrical wire and cable 

used in your product has its special 
function to perform. Its efficiency depends 
on how well the particular size, shape, ma- 
terial and insulation of the wire has been 
selected, how carefully it has been engi- 
neered. That’s why it’s important to you 
to know of the wide manufacturing facil- 


ities and the expert engineering. assistance 
available to you at Auto-Lite. The reputa- 
tion for dependability that has been earned 
by Auto-Lite products is your best guide 
when you are searching for a solution to a 


wire or cable problem. For. complete in- 
formation address your inquiries to 


THE ELECTRIC AUTO-LITE COMPANY 


PORT HURON, MICH. Wire ond Cable Division SARNIA, ONTARIO 


ELECTRICAL MANUFACTURING published monthly by THE GAGE PUBLISHING CO., 1250 Sixth Ave., New York, N. Y. Accepted under the Act 
of June 5, 1934, at Philadelphia, Pa., authorized July 20th, 1934, Vol. 35, No. 5. 
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AWAY AHEAD! 


TOBE LEADS IN NOISE ELIMINATION 


NEW SCREEN BOOTH FILTER 


H=. is more evidence of Tobe’s Leadership in the 


noise elimination field. This remarkable SCREEN 
BOOTH FILTER is designed for use in laboratory 
testing rooms, including those already shielded to pre- 
vent outside electrical interference. It is attached to 
the power line at the point of entrance into the booth, 
and is designed to eliminate troublesome interference 
which might upset vital testing work. Note the excep- 
tional frequency range, from .15 MC to 400 MC. 


CONTAINER DIMENSIONS 


Length . . 201/16” Weight. . 41/8” 
Width =. 715/16 «Weight. . 35 Ibs. 


Whenever your problem is connected with eliminat- 
ing electrical interference, the name to remember is 


MAY 1945 


. . . TOBE! We have a great inventory of knowledge 
on this subject, backed by 17 years’ experience. Your 
inquiries are welcome at any of our offices. Investigate 
the applications you can make of TOBE Filters, includ- 
ing the unusual SCREEN BOOTH FILTER described 


on this page. 
TOBE DEUTSCHMANN CORP., CANTON, MASS. 


f GRAND CENTRAL TERMINAL BUILDING 
NEW YORK 17, N.Y. 


7. 
NlO WEST BROADWAY 
GLENDALE 4, CAL. 
a 


230 NORTH MICHIGAN AVE, 
CHICAGO 1, ILL. 


2 
2-159 GENERAL MOTORS BLDG. 
DETROIT 2, 








e4 bugh Electrical 


Square D’s Line of Relays, Contactors 


and Timers is Complete aud Flerible 


@ Between the upper and lower slides of this special 
hydraulic press, 500 tons pressure converts a charge of 
powdered metal into a Chrysler Oilite oil cushion self- 
lubricating bronzebearing. Electrically-operated valves 
control the hydraulic pressure and motion of the slides 
through a definite sequence of a dozen steps in the 
forming of each bronze bearing. 

Nothing too difficult about the control problem so 
far. But—the Chrysler Corporation wanted this press 
to make four types of Oilite bearings—each requiring 
a completely different sequence. Every sequence called 
for a total of twelve separate cycles of twelve steps 
each, to be controlled electrically. 

Designing the electrical circuit was a brain-twisting 
job for Square D's team of field and factory engineers. 
Dozens of preliminary diagrams and charts were drawn. 
When the circuit was ready, the intricate control prob- 
lem was solved with only fourteen Type R multi-pole 
contactors, three Type R timing relays, a small control 
relay and a disconnect switch. These units were 
mounted and front-wired on a steel panel enclosed in 
a cabinet only 27" x 44" x 7%". Two selector switches 
provide easy, instantaneous changing from one se- 
quence cycle to another. Square D is proud of the 
finished job—and so is Chrysler. 

Because any combination of normally-open and 
normally-closed poles up to eight was available, a 
minimum number of contactors could be used. For 
example, one device had a total of five normally-open 
and three normally-closed poles. Exactly the proper 
timing function was obtained because the Type R 
timers could provide delay after either energization or 
de-energization. Timing is steplessly adjustable from 
0.2 seconds to 3 minutes. 

When you are confronted with a control problem, 
complex or routine, call in a Square D Field Engineer. 
He talks the machine tool language—Square D Com- 
pany, Industrial Controller Div., Milwaukee 12, Wis. 


SQUARE J) COMPANY 














DETROIT . MILWAUKEE ° LOS ANGELES 
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Electrical Control Panel 
for 500 Tons Hydraulic Press 


Type R contactors and timers control hy- 
draulic valves to govern pressure and 
motion sequences. The press is designed 
to make two types of straight bushings, a 
thrust bearing type. and a flange washer 
type. It can also be used as a-standard 
press with the lower slide held rigid. 





os ys os 
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they wanted 


to keep a flying plane 
GROUNDED! 


The job called for a small metal stamping. 


In use, it would be fitted around engine oil lines to provide a pro- 
tecting ground to the frame. 


It had to be rustproof. 
It had to be readily brazed or welded to the steel oil line tubing. 


And, it had to be strong and tough enough to withstand the com- 
bined fatigue of vibration and rapid temperature changes. 


The first metal tried by the Fitzsimmons Manufacturing Company, 
Detroit, met all these conditions, save one—it could not be satisfac- 
torily brazed to steel. 


The next attempt was to use a metal that could be made rustproof 
by coating after brazing. But, lack of workable stop-off devices plus 
pin-holes in the coating ran the reject rate to 20-30%. 


Finally, Fitzsimmons’ engineers turned to the INCO Nickel Alloys... 
chose Monel... and ended their troubles. Monel was strong, rustproof, 
and could be brazed perfectly to the steel tubing. 


Perhaps you, too, have a problem that could be solved by the 
unique combination of properties obtainable with INCO Nickel Alloys. 
Strong, tough and corrosion-resistant as a family, each also supplies 
the individual characteristics needed for specific jobs. A handy booklet, 
“Tremendous Trifles,” describes them in detail. Send for your copy. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


wicker 4M ALLoys 


MOMEL « “K” MONEL « "S” MONEL « “R“ MONEL « “KR” MONEL « INCONEL © °Z° NICKEL > NICKEL 
Sheet ..Strip..Rod.. Tubing ..Wire..Castings..Welding Rods (Gas and Electric) 
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HEY’RE not restricted to fan 
duty, for they have an enclosed 
forced air cooling system. 


You’ll find Redmond shaded pole 
Micromotors suitable for applica- 
tions which many other motors of 
comparable power can’t handle. 


Composite view of 
Redmond facilities 


If you build heaters, air-condi- 
tioners, ventilators, agitators, 
small pumps, ranges, butter churns 
or similar items that require mo- 
tors up to 1/25th horsepower, get 
in touch with the Redmond Com- 
pany today. Ask about the Type 
“«T’’ Micromotors. 


COMPANY inc. 


OWOSSO, MICHIGAN, U. S. A. 


OGcon wg 


AC AND DC MICROMOTORS, DYNAMOTORS, CONTROLLERS AND BLOWERS 
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Have you ever watched the production line in a modern 
industry? Did you note the ease and the speed with which 
the motive units were assembled? The factor that makes 
this possible is the uniformity of parts. In mass production, 


like parts must be interchangeable. 


Sleeve Bearings as produced by Johnson Bronze are a good 
example. It makes little difference whether.the order 
calls for one hundred or one million . . . each bearing is 
produced exactly according to specifications. The alloy . » . 
the tolerance . . . the finish are correct in every respect. 


This close attention to detail on our part saves manufacturers 
considerable money plus many precious hours of assembly 
time. Isn’t this the type of bearing service you require? 
Why not call us in today? 


JOHNSON BRONZE CO. 


570 S. MILL STREET NEW CASTLE, PA. 


BRANCHES IN 
Me eh aire 
CENTERS 
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MAGNET 
WIRE 

















“This is soft stuff,’ 
says Romey 
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Our magnet wire is dead 
soft and perfectly spooled. 


Magnet wire in rounds, squares 
and rectangles. 


Conductors of mirrorlike smooth- 
ness, always in the exact temper 
desired .. and accurate in gauge 
throughout. 


Coverings as required: cotton, en- 
amel, paper—singly or in combin- 
ation — and asbestos and glass. 


It will give us pleasure to discuss 
with you your needs and specifi- 
cations. 


You will always find the Rome 
Cable label signifies a good-tem- 
pered product. 


il 








MALLORY 


FP CAPACITORS 


Brighten the “Eye” 
of This New 


Electron Microscope 


SEFUL magnification in excess of 
U 100,000 times (or diameters), as against 
3,000 times with the best optical microscopes 
is possible with the new RCA Universal 
Electron Microscope, which is equipped with 


Mallory FP Capacitors. 


A precision instrument such as the electron 
microscope requires precision parts. In de- 
signing the power supply for this new micro- 
scope, RCA engineers specified Mallory FP 
Capacitors in several standard capacities, to 
assure better definition for the microscope— 
a brighter “eye”. Thoroughly dependable, 
noted for their long life, thése precision- 
built capacitors are the smallest available for 
a given electrical rating . . . permitting more 
compact circuit designs. _ 


Mallory FP Capacitors are furnished in ratings 
from 10 mfd. to 3,000 mfd. at operating volt- 
ages from 10 volts (3,000 mfd.) to 450 volts. 
Self-contained mounting features assure 
quick assembly. Extra “hardware” is elimi- 
nated because of the patented twisted-ear 
mounting feature. 


This new RCA Universal Electron Microscope is equipped 
with Mallory FP Capacitors in several standard capacities. 


Ask your nearest Mallory Distributor for a 
copy of the Mallory catalog, containing full 
information on capacitors and other preci- 
sion parts for electronic and electrical 
equipment. Or write us today. 


P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


EKleetrolvtic. 
eTGti esp ite Mie 


CAPACITORS 
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7. by locking screws or bolts 


against the loosening action of vibration, shock 


and strain. ‘ 

Many wide chisel edges . . . driven into the 
contiguous faces of both work and nut by pow- 
erful spring tension ... give EverLOCK Wash- WASH ERS 
ers several times more area of resistance against 
every loosening action that might endanger de- THE WASHER THAT HAS THE EDGE 
pendable performance. Speed and ease of ap- 


plication permits substantial time and labor 4 standard types meet most lock washer needs. 
savings. Wire, phone or mail your orders today. 
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in fact Flamenol wire js 
practically immune to the 


BUM iii eel) dle 


action of all the coolant 







and lube oils in use today 


“stands up to” 


me aed 


Battery acids won’t eat it— 







neither will mild alkalie 






and other chemicals. |t 
is ideal for battery lead; 


So 
== 1 >> in portable equipment. 


Wetness won’t weaken it— 


Continuously submerged 
®4-4 for months, Flameno 
~ek EE wire emerges just as good 
as new. 


CONDITION 









} 
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Fire won't ignite it— 


Flamenol wire will not 
Style Fl—general-purpose Flamenol;* more than 150,000,000 feet in service. S d Ze support combustion. To 
Listed for exposure to air at maximum temperature of 80 C; exposure to oil S our knowledge, it hos 
and in raceway wiring at maximum temperature of 60 C. Manufactured to never contributed to o 
ASTM** D734 Specifications. 2 fire. 


NE of the first installations of Flamenol wire was on machine tools 


where lubricating and cutting oils had always caused deterioration Sunshine won't crack it— 
of rubber-insulated wire. Since that time (the past eight or ten years) it ‘ Dias hy ceiihiaa deeds 
has been successfully used in motor leads on rayon spinning machines, ES 3 Y - 
battery-charging equipment, printing press control, in canneries, tanneries, — e Florida sun, Flamend 
and other places where wiring must meet extraordinary conditions. It is ARS wire showed no sign of 
resistant to oil, grease, gasoline, inks, oxygen, ozone, corona, weather, aA aging. 


dirt, and abrasion. 


Other features make Flamenol wire particularly useful in machines: 


suitable up to 600 volts; small diameter means space saving; glossy, smooth Baking won't “brittle” it— 
surface permits easy pulling in ducts and conduit; free stripping means e <> You'll find that Flamend 
easy terminating; tensile strength of 2000 pounds per square inch does dee wire’ ‘can withwtand) long 
not call for “babying. ° -- baking cycles, practically 

Be sure that your new designs benefit from the advantages of Flamenol ao wh without change in flex- 
wire. N“\ ibility. 


*Trade-mark Reg. U.S. Pat. Off. 
**American Society for Testing Materials 
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KEY TO COMPACT DESIGN 


Small? The G-E Switchette 
takes up less space than a 
packet of matches. Yet it can 
handle up to 10 amperes at 
230 volts a-c—is sturdy 
enough to withstand millions 
of mechanical’ operations. 

These snap-action switches 
find a wide range of indus- 
trial uses—as limit switches on 
machine tools; for built-in ap- 
plications on fans and other 
appliances; for operating electronic, heating, and other 
devices. Bulletin GEA-3818C gives full information on 
more than 100 types and modifications. : 


MORE OOMPH FOR MANEUVERING 


Are you designing 
gun turrets, power 
shovels, hoists, eleva- 
tors, steering mecha- 
nisms, machine tools, or 
other equipment which 
involves the maneuver- 
ing of high-inertia 
loads? A G-E ampli- 
dyne can automatically 
hold the power supplied to the drive motor at a safe 
maximum despite the rapid speed changes neces- 
sary in maneuvering. This controlled “forcing action” 
makes it possible to accelerate and decelerate at un- 
precedented speed, with full protection of electric and 
mechanical equipment. Ask for Bulletin GEA-4053A. 





HOW TO AVOID 
OVERSTRESS 


To get maximum output from 
machines without risking break- 
age of parts, designers appre- 
ciate the assistance of the G-E 
strain gage in checking new 
designs. This gage accurately 
measures even minute strains. 
it has sufficient output to drive 
conventional instruments, to 
give a warning signal, or to 
actuate automatic control equipment. It can be applied 
to punch presses, shears, and other machines where 
stresses are brief, or to bending and similar machines 
subjected to stresses of long duration. 





Buy all the BONDS you can— 
and keep all you buy 
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TIMELY HIGHLIGHTS 





INSPECTION o> 
ae 


DESTRUCTION 


No need to subject batch samples of ferrous parts to lengthy 
chemical analysis when you have the new G-E magnetic 
comparator. Now you can determine quickly, by comparison 
with a “passed” part, whether the piece being tested is of the 
same hardness or composition, or had the same annealing or 
tempering. You can also determine whether it has been case 
hardened, or decarburized before plating, if these processes 
were to have been followed. 

A means of accurate quality control, the portable comparator 
indicates on a dial the variations of magnetic properties between 
the reference part and the tested part. To a machine-tool de- 
signer interested in uniform quality the magnetic comparator 
is an able production assistant. Hardness of steel can be 
determined within two points of Rockwell—to a depth of 
approximately 40 mils. The comparator is small, simple, and 
easy to operate. Its sensitivity is adjustable, and its variety of 
coils and gage heads for testing, make it adaptable to a wide 
variety of sizes and shapes of parts. 

To sel specifications, both for ferrous parts you buy and 
for those you make, G.E. suggests that you try the G-E mag- 
netic comparator. Ask for Bulletin GEA-4169 for further in- 
formation. 


let 3 
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SMALL ASSEMBLY FASTENING @ 


Fastening output transformer to cone speaker 
with G-25 gun. 


Arrows indicate Cherry Rivets 


Your present method of fastening small assemblies 
can be improved by using Cherry Blind Rivets, be- 
cause these rivets can be installed from one side 
of any blind or crowded spot by one workman 
‘without any bucking. They are upset with a pull, 


making them ideal for delicate, light work . . . are Compoct G-35 gun gets into crowded creas 
easily. 


applied with small, lightweight guns, making 
easy to get at tough locations. Cherry Rivets are manufactured in self- 
plugging and hollow types, with several head styles, diameters and grip 


_ PULLING 
~ HEAD 
sTem 


lengths . . . have generous material thickness and grip length tolerances... bee 


RIVET 
& MEAD 


have unusual shank expansion and exert exceptional clinching force .. . nae 


SHANK 


upset in bends, curves, tubes, all sheet metals, fabric, leather, rubber and sithiSn 


—- aenee 


many other soft or brittle materials. , . 


HOLLOW SELF-PLUGGING 


For a quick picture of Cherry Rivet advan- CHERRY RIVETS. THEIR MANUFACTURE & APPLICATION ARE COVERED BY U.S. PATENTS ISSUED & PENDING 
tages and uses, write for Manual D-45 and 

metal demonstration panel, Dept. A-118, 

Cherry Rivet Company, 231 Winston Street, 


Los Angeles 13, Calif. 
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BH SPECIAL TREATED FIBERGLAS SLEEVING 


Fe Me ae 


PRODUCTS 


I. YOU NEED an electrical insulation that’s not 
affected by temperatures up to 1200°F., yet is 
unusually flexible, workable and durable, you’ll 
find it in BH Special Treated Fiberglas Sleeving. 
Even in direct contact with heat units this re- 
markable sleeving won’t burn. 

Reason? It’s made of inorganic Fiberglas and 
treated by the exclusive BH process. No saturant 
is used, yet the sleeving won’t fray when cut and 
it is permanently flexible. In addition to many 
other properties it is moisture, oil and grease re- 
sistant . . . works easier, simplifies assembly and 
lasts longer. Made in natural color only—all 
standard sizes. Get your free samples today and 
compare! 


HERE’S ANOTHER NON-BURNING SLEEVING 


BH Extra Flexible Fiberglas Sleeving won’t 
burn because both yarns and impregnation are 
non-inflammable. This high quality sleeving has 
all the advantages of pure Fiberglas, is toughened 
against abrasion, is non-fraying and non-stiffen- 
ing. It lasts indefinitely without rotting or crack- 
ing—the ideal all-purpose electrical insulation for 
all kinds of industrial equipment and home appli- 
ances. Available in all standard colors and sizes 
from No. 20 to 5%”, inclusive. Put it to the 
toughest tests you know and watch the results! 


ALL BH PRODUCTS AVAILABLE IN STANDARD 
36” LENGTHS AND 500-FT. COILS 


Dept. M Conshohocken, Penna. 








PERFORMANCE 


To secure matchless performance in any unit requiring the movement of air, it ts essential to have 
the correct air impeller. Costly design changes and production delays may be avoided if you will 
let us help you make the choice im the early stages of design. 

Among the great variety of propeller fan blades and centrifugal 

blower wheels which we make, there will be one exactly right for 

your application. | 

The many factors to be considered in selecting an air impeller are IMPELLERS 


listed on our Air Impeller Specification sheet. Write for one today, for every purpose 


then submit it for our recommendation and quotation. 


™ TORR IIN Git ON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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SERES LIGHT WEIGAT 
AND STABILTTV .. 


OR many mechanical and structural uses, Formica is the 

chosen material because of its light weight, strength, and 
a remarkable ability to remain unchanged under a variety of 
conditions. 


Moisture absorption is low, and that contributes to great di- 
mensional stability under varied conditions of humidity. The 
coefficient of thermal expansion is also very much lower than 
that of metals and that also tends to hold the original dimen- 
sions. The material possesses a high degree of chemical inert- 
ness which prevents corrosion and maintains the surface finish 
under a wide range of conditions. 


In wearing parts the material has a tendency to wear smoothly 
without accumulating a corrugated surface, and that con- 
tributes to long life. 


Formica engineers have a wealth of information in detail 
regarding these qualities which they would be glad to pass 
on to those interested. 





THE FORMICA INSULATION CO., 4638 SPRING GROVE AVE., CINCINNATI 32, 0. 
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We must ‘speed up produc- 
tion and delivery of war 


supplies to the fighting 


fronts. 


And we must all buy more 
War Bonds — today and 


tomorrow. 


GAYLORD CONTAINER CORPORATION, General Offices: SAINT LOUIS 


CORRUGATED AND SOLID FIBRE BOXES . . . FOLDING CARTONS. . . KRAFT GROCERY BAGS AND SACKS . . . KRAFT PAPER AND SPECIALTIES 


New York e Chicago e San Francisco e Atlanta e New Orleans 
Jersey City e Seattle e Houston e Indianapolis e Los Angeles 
Oakland e Dallas e Minneapolis e Jacksonville e Columbus e Tampa 
Fort Worth e Cincinnati e Des Moines e Oklahoma City e Portland 
San Antonio e Detroit e Greenville e St. Louis e Kansas City 
Memphis ¢ Milwaukee e Chattanooga e Bogalusa ¢ New Haven 


Weslaco ® Appleton @ Hickory ® Greensboro 
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Af it takes electric heat 


WESTINGHOUSE CONTROLS CAN 





SIMPLIFY YOUR PROBLEMS 











The Built-in Watches ‘Thertiowtat: subléeee with 
bullet-speed action on such applications as vulcanizers, 
glue pots, radio and aircraft equipment, and for motor | 









If your product uses electric heat,\ standard 
Westinghouse thermostatic controls can\ simplify 
your problems for temperatures up to 650° F. \At 
the right are three of these units which offer specil 
advantages for many applications, 

Other standard thermostats include the Clostemp 
(close control for small appliances), the Guartisman 
(for small, low-wattage equipment), and a water- 
heater thermostat (high resistance to lime farma- 
tions; extreme accuracy). 





These thermostats are backed by more than 











6,000,000 applications in Westinghouse appliances Cot cll terry ond 
alone. The complete Westinghouse line offers the The Uni-Therm Thermostat combines small size and 
er control needed for modern electrical ‘easy mounting te sm Cy sa tn, under | 
appliances, wet los ood flatirons steam), ironing 


If your product involves a. heat control prob 
lem, get your copy of descriptive booklet B-3344 
containing complete design and installation data 
on Westinghouse thermostats. Ask your nearest 
Westinghouse office. Westinghouse Electric & Manu- 
facturing Co. P. O. Box 868, Pittsburgh 30, Pa. 





1s a | 
e | 
@ Westinghouse 








1EATING UNITS AND CONTROLS 
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This question is being thrown at us every day. 
More and more, design engineers realize the 
importance of reducing vibration by proper 
use of rubber mountings, properly engineered. 

Today, Rubber Mountings are a vital struc- 


tural element in virtually all military electronic 


equipment. They have also been incorporated 


into the design of many wartime vehicles and 
heavy weapons. 
Production of U.S. Rubber Mountings is 


still entirely devoted—directly or indirectly— 


SERVING THROUGH 


to the war effort. So numerous and exacting are 
current demands on United States Rubber Com- 
pany technicians in this field that work on prob- 
lems cf vibration-elimination for postwar prod- 
ucts must be indefinitely postponed. 

We deeply appreciate the patience and un- 
derstanding our manufacturer-customers are 


showing in this situation. And we look for- 


-ward eagerly to the time when we can again 


work with them in close cooperation. 


SCIENCE 


Listen to “Science Looks Forward’’—new series of talks by the great scientists of America— 
on the Philharmonic-Symphony Program. CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER - NEW YORK 20, N. Y. 
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DOPLEX ASBESTOS 
TYPE AB 


High - grade nonferrous 
asbestos paper, .007” 
thick, laminated on one 
side with .0016” cellu- 
lose acetate butyrate film. 
Film provides mechanical 
strength needed to apply 
tape without tearing or 
breaking. Noncorrosive; 
alkali and acid resistant, 
Meets Class B insulation 
requirements at lower 
cost. For use where high- 
er temperatures are en- 
countered. 


ret 
i 


Vit \ i A 








DOPLEX ASBESTOS 
TYPE CL 


High - grade nonferrous 
asbestos paper, .007” 
thick, laminated on one 
side with minimum 
amount of cotton cloth to 
provide extra mechani- 
cal strength and abra- 
sion resistance. These 
properties are further im- 
proved by a flame-in- 
hibiting coating on cloth 
side. Noncorrosive and 
nonferrous; minimum or- 
ganic content. Another 
less expensive Class B 
insulation. 


DOPLEX ROPE PAPER 
TYPE PJT 
High - quality thin rope 
paper laminated on one 
side with a special flame 
resistant cellulose film. 
For yse as a separator or 
barrier in cables. Pre- 
vents sulphur in rubber 
compounds from attack- 
ing and penetrating un- 
tinned copper conductors. 


Conserves space, only 
-0035” thick. 


Versatile DOPLEX ta 


Trade-Mark 


avalable for many, jobs 


Each of these DOPLEX tapes has its own properties and characteristics. 
The descriptions will help you determine which one best meets your spe- 
cific requirements. In most instances, DOPLEX tapes cut costs or improve 


the product... 


They are made in widths from one-eighth inch up, with a wide range 
of put-ups on universal cops or pads, for machine or manual application. 


Available quickly for priority products. 


FOR PEACETIME PRODUCTS 


Deliveries for nonpriority products depend upon military demands. How- 
ever, samples of sufficient size are available for examination and testing. 
Check DOPLEX tapes now for future use. Use the coupon for convenience. 


Made by the makers of “LEXEL” tape and “DOBAR” laminated paper insulation 


“DNBECKM UN 


proved in actual installations by leading manufacturers. 


INDUSTRIAL PRODUCTS DIVISION * CLEVELAND 13, OHIO 
WESTERN SALES HEADQUARTERS * SAN FRANCISCO 4, CALIF. 





DOPLEX ACETATE 
TYPE AA 


This 4-ply tape, only 
-004” thick, provides 
equivalent dielectric to 
-007” of varnished cam- 


‘bric at normal tempera- 


ture and humidity, with 
even more marked im- 
provement after 7 days 
in humid atmosphere at 
250° F. Retains dielec- 
tric and physical prop- 
erties after dipping and 
baking in varnish. Rec- 
ommended for all- uses 
requiring thin, high di- 
electric insulation. 


pes. 








DOPLEX CAMBRIC 
TYPE AB 


Combination of purified 
cotton cloth saturated 
with aceto-butyrate res- 
ins and laminated on 
one or both sides with 
aceto-butyrate film. Ex- 
ceptionally high dielec- 
tric breakdown for Class 
A insulation under high 
temperature and humid- 
ity. Available in straight 
or bias cut tapes and in 
pads for use on auto- 
matic coil winding ma- 
chines. 





CLEVELAND PLANT 


SEND FOR 


DETAILED DATA AND 


is ey a 2 





Please check samples desired 


and sign 
coupon to your letterhead and 
mail to The Dobeckmun Com- 
3301 Monroe 
Cleveland 13, Ohio. 


(_] Doplex asbestos: Type AB 


pany, 


(] Doplex asbestos: 


Attach 


as indicated. 


Avenue, 


Type CL 


C1] Doplex rope paper: Type PJT 


(] Doplex acetate: 


Title 


Name_ 


Type AA 


~] Doplex cambric: Type AB’ 


Company 








he Elastic Stop Nut uses its 
head. It has what it takes to stay 


put in a coupling, no matter how 
tough the operating conditions. 


Built into the head of every Elastic 
Stop Nut is a locking device — an 
elastic compression collar. 

This collar forms itself to the indi- 
vidual bolt thread, grips it tight. 
The nut won't loosen up or back 


off under conditions of severe vibra- 
tion, shock or impact. 


When you use Elastic Stop Nuts 
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you need no cotter pins, no lock- 
washers or any other auxiliaries 
with their attendant increase in 
assembly and servicing costs. And 
you can turn them up to the torque 
you need and be sure they will stay 
there. No backing up or straining 
to find a cotter-pin hole. They can 
be used over and over again yet 
still lock. You can use them on any 
standard bolt. 


Here is sure insurance against loose 
nuts which will result in reduced 
coupling maintenance costs. 


ESNA recommends Elastic Stop 
Nuts for both alignment and 
flexible alignment couplings 
that operate under conditions 
of vibration, impact, shock 
or stress reversal. Let us send 
an application engineer to 
discuss the Elastic Stop Nut 
way of avoiding possible nut 
failures on your flexible coup- 
lings—failures that may cause 
costly shutdowns or damage 
to equipment. 


TRADE MARK OF 


ELASTIC STOP NUT CORPORATION OF AMERICA 


Union, New Jersey 
and Lincoln, Neb. 


Sales Office—1060 Broad St., Newark2, N.J. 


ELASTIC STOP NUTS 


Lock Fast to Make Things Last 
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HOW THEY WORK 


ENERGIZED — Coil C pulls 
plunger P down into mer- 
cury M. Mercury thus dis- 
placed enters thimble T 
through orifice O. Inert gas 
in thimble gradually escapes 
through ceramic plug CP, 
thus producing time delay. 


ENERGIZED— Mercury now 
fills thimble T, is completely 
leveled off and mercury-to- 
mercury contact established 
between electrodes E and 
EE. Degree of porosity of 
ceramic plug CP determines 
length of time delay. 











Model 1200 for D. C. 
operation—Quick action 
available with contact rat- 
ings up to 10 amps. Either 
quick or time delay action, 
normally open or closed. 


Model 1040 for A. C. 
operation — Quick ac- 
tion available with con- 
tact ratings up to 50 
amps. Either quick or 
time delay action, nor- 
mally open or closed. 






@ Circuit Control with 
ADLAKE MERCURY RELAYS 





Contacts and break-offs are as quick as a wink because 
Adlake Plunger-type Relays (models for A.C. or D.C.) 
use fast-moving, liquid metal mercury . . . positive in action, 
silent and chatterless; will not burn, pit, or stick. 








Under the most exacting conditions . . . heat or cold, 





dirt, dust, or moisture they’re ready and prompt to per- 






form. Mechanisms, encased in armored glass or metal 





cylinders and then hermetically sealed, are impervious to 





the elements and oxidation. 








No cleaning, no inspection, no servicing . . . relax and 





let an Adlake Mercury Relay work your timing, load, or 





control circuits—automatically and trouble-free. 






Our bulletin tells the complete story, write for it today. 














TRADE MARK 


THe Apams & WestLake COMPANY 


ESTABLISHED IN 1857 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 


MAY 1945 


ELKHART, INDIANA NEW YORK : CHICAGO 
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_ WiLCco 
Now EQuipPED 


for large scale production of 


_ JACKETED| 
WIRE 


WILCO wire, tubing and other products are used in various electronic applications for the 
Army and Navy. In response to the wartime demand for these various products, the H. A. 
Wilson Company has enlarged its plant, increased its manufacturing facilities, added essen- 
tial new equipment and, developed new products and techniques. Both present and future 
customers will find these new WILCO developments of great advantage. 

The H. A. Wilson Company manufactures and is interested in receiving inquiries regard- 
ing the following typical products— 


WILCO JACKETED WIRE WILCO JACKETED TUBING 

Silver (Fine, Sterling or Coin) Silver Tubing (Fine, Sterling or Coin) 

Silver Jacketed Copper Gold Tubing (any Color or Karat) 

Silver Jacketed Brass or Bronze (one or both sides) 
Gold Jacketed Silver (one or both sides) 

Gold Jacketed Brass or Bronze (one or both sides) 


Silver Jacketed Invar 
Silver Jacketed Brass 
Silver Jacketed Steel 
Gold Jacketed Silver (Fine, Sterling, Coin) WILCO STRIP MATERIAL 

Gold Jacketed Brass or Bronze Silver (Fine, Sterling or Coin) on Brass or Bronze (Inlay or Overlay) 
Copper Jacketed Monel Gold on Silver (any Karat on Fine, Sterling or Coin) 

Nickel Jacketed Copper Gold on, Brass or Bronze 


Other WILCO products include Electrical Contacts— 


Silver. Platinum, Tungsten, Alloys, Powder Metal. Thermostatic Bimetal (High and Low Tem- 
perature with new high temperature deflection rates.) Precious Metal Collector Rings—For Rotating 
controls. Silver Clad Steel. Rolled Gold Plate. Special Materials. 


Let us analyze your problems. 


THE H. A. WILSON COMPANY Wille 


105 Chestnut Street, Newark 5, N. J. 


Branches: Detroit + Chicago 
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>LASTICS wn the 


TYPICAL 
APPLICATIONS 


PHENOLIC 


UREA 


LAMINATED 


INJECTION 


MAY 1945 
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Fluorescent Lighting Reflector 








Lighting Fixture Rings Signal Light Lighting Lens Panel Disploy Sign 


To reach a sound conclusion to your problem in plastics consult the skilled technicians — 
engineers and designers—of the General Electric Company. For advice on the success- 
ful application of plastics materials using all available processes of manufacture, write 
Section J-29, General Electric Company, One Plastics Avenue, -Pittsfield, Mass., or call 
the General Electric Plastics Divisions’ office nearest you. 


Hear the General Electric radio programs: ‘‘The G-E All-Girl Orchestra’’ Sunday 10 P.M. EWT, NBC. “‘The World 
Today“’ news every weekday 6:45 P.M. EWT, CBS. ‘’G-E House Party’’ every weekday 4:00 P.M. EWT, CBS 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


Bug War Bonds 


GENERAL @ ELECTRIC 
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MICRO-PROCESSED ™ 


MICRO-PROCESSED BERYLLIUM COPPER SOLENOID GUIDE 
OUTLASTS OTHER MATERIALS BY MORE THAN 10 10 1 


Yale & Towne Reports 
No Service Failures After 
Standardizing on BeCu™e 


Beryllium copper™ solenoid guide (il- 
lustrated with the complete assembly 
of which it is a part) was chosen over 
all other materials after exhaustive 
tests to obtain longer service life under 
the most severe operating conditions. 
The problem facing Yale & Towne was 
to find a non-magnetic material with 
sufficient wear resistance to withstand 
the file-like action of the solenoid core 
which rides in the guide without lubri- 
cation. 

The shape of the guide must be held 
to close tolerances since the core or 
plunger must ride entirely free, yet its 
motion must be guided accurately. 
Micro-processing provides the answers 
—the guides are formed from specially 
annealed .057” beryllium copper stock, 
and are then placed in heat treating 
fixtures which hold the exact required 
clearance during the hardening heat 
treatment. 

The best material previously avail- 


BE CU" HAS LOWEST DRIFT OF ALL 


SPRING MATERIALS 
DRIFT 


MICRO-PROCESSED 
BERYLLIUM COPPER 


WICKEL SILVER 
CARBON STEEL 
PHOSPHOR BRONZE 


STAINLESS STEEL 


os 10 45 .20 
%e OF DEFLECTION 

When a spring is subjected to a steady 
load, its deflection gradually increases 
with time. This change is called “drift” 
(as distinguished from “creep” which 
is a similar phenomenon at elevated 
temperatures). Drift has a logarithmic 
relation with time, so that the drift 
measured for the first ten hours is 
equal to the drift for the next 100 
hours, etc. With sufficiently sensitive 
short-time measurements (described 
in column at right) drift over a long- 
time interval may be estimated with 
fair accuracy. Such tests show that 
beryllium copper can be heat-treated 
to have lower drift than any other 
spring alloy—an important factor in 
any calibrated spring application. 


28 


able failed after 200,000 operations of 
the magnetic brake of which the sole- 
noid is a part. No failure has been 
reported on the micro-processed beryl- 
lium copper guide after 3,000,000 op- 
erating cycles. The successful produc- 
tion of this solenoid guide which is used 
in the Yale & Towne Cable King wire 
rope electric hoist is a direct result of 
close collaboration between the staffs 
of Yale & Towne and Instrument Spe- 
cialties Company. This is another typi- 
cal example of the use of micro-proc- 
essed beryllium copper to improve a 
product without i out increasing its cost. 


I-S BRUSH SPRING TOLERANCES — 


Special coiling equipment developed at 
I-S for micro-processing beryllium 
copper, delivers brush springs to much 
closer tolerances than obtainable with 


. ordinary coilers. 


Standard Production Tolerances 
Outside Diameter 


Load at specified length.. +5 per cent 
Number of coils. ......+++ +% (any length) 


I-S coiling machines. are also de- 
signed to cover a wide range of sizes. 


Size Ranges 


Wire Size (any coil diameter) .. 
Coil Diameter (any wire size).. 
Length (any wire size and coil 

diameter ) . max. 


The two brush springs shown here 
were made on the same machine and 
were produced to the following specifi- 
cations in large quantities. 


Small Spring Large Spring 
.0071 + .0002 .0359 + .0007 
.079 + .008- .577 + .004 
-281 + .015 1.240 + .150 
1.25 oz. 1 Ib. 5 oz. 


-072 max. 
2.0 max. 


Wire Diameter .. 
Coil Diameter ... 
Test Length 

Test Load 


sreocessie” 


LITTLE FALLS, NEW JERSEY 


BERYLLIUM 


| FROM THE I-S LABORATORY | 


SET TEST DETERMINES SAFE WORKING 
LOADS OF FLAT SPRINGS 


By conventional methods, the determi- 
nation of safe working stresses in most 
flat springs is costly and time-consum- 
ing since design formulae are based on 
assumptions that seldom apply to an 
individual spring. 

Two alternatives are open: to over- 
design; or to employ a short-time op- 
erating test which serves as an accu- 
rate basis for predicting long-time 
performance. 

Obviously, the latter is preferable’ 
when, for example, it is required to 
test a spring designed to withstand one 
hundred million cycles, or, a spring re- 
quired to hold a load for one year with- 
out set. 

Several years of constant use at 
Instrument Specialties shows that set 
testing offers a rapid and highly accu- 
rate method of evaluating safe working 
loads. ln this method a spring specimen 
is given a momentary load application 
and the set or failure to completely 
recover its initial free position is meas- 
ured. With sufficiently sensitive meas- 
uring equipment, such as the Carson 
Electronic Micrometer, set is found to 
increase directly with load up to a criti- 
cal stress, where further increases in 
load cause very rapid increases in set. 
Maximum safe load is then established 
in relationship to this critical stress, 

If the load is maintained for a period 
of time, drift takes place, i.e., the de- 
flection under load increases with time. 


COPPER 


* After removing the load, recovery oc- 


curs at a slow rate. Set under momen- 
tary load is essentially permanent but 
some drift occurs even with a short 
load time. Under standardized test 
conditions, however, drift can be elimi- 
nated as a variable. 

In practice, a spring specimen is 
mounted in the Electronic Micrometer, 
clamped in the same manner in which 
it will be used in service. The free posi- 
tion is measured, the spring deflected 
to load position, and held for ten sec- 
onds. Then the load is removed and the 
set ‘measured. For springs requiring 
high endurance, the set should be less 
than %% of the load deflection. Safe 
limits for other service conditions may 
be higher depending on the function of 
the spring. Once the maximum set 
value is determined, this rapid test 
becomes an accurate non-destructive 
quality control method. 


“Beryllium Goes to War” —I-S has 
reprinted, by courtesy of Fisher Scien- 
tific Company, an interesting discus- 
sion of the advances made by beryllium 
copper during the war period. A copy 
will be sent gladly upon request. 
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| Can You Give Us a Tougher 
UPSET Job Than This? 


Terminal Stud for Signal Bond 
» cold forged (Upset) by National. | 


i el 


i 


Here’s a piece of metal that really takes a beating. It’s the 
terminal stud for Ohio Brass Company’s Hammerhead Signal 
Bond. It must withstand first a severe assembly operation in the 
plant, then a lusty blow on the head when it’s driven into the 
rail, and finally, the constant vibration throughout the lifetime 
of the rail as the trains thunder over it. 





. woe =e ¢ 


When production needs for this stud could not be met by 
hot forging, Ohio Brass put it up to National Screw. It was a 
very difficult part to upset, particularly with the necessity of 
procuring perfect grain flow and tempering to prevent diffi- 
culties in final assembly and reforming. We worked out a 
method of upsetting from round wire, solving the problem of 


- 


Se eS ed 


Few upsetting jobs are as tough as this one, but we cite it to 
show you what unusual things can be done where unusual 
experience, ingenuity and facilities are at your service. 


Carer Ye vw 


Have you seen our “Savings” book- 
let? If not, please write for a copy. 


' ta CURL) Vee ea eee aCe eG 
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securing volume while at the same time reducing the cost. - 


Hammer Man Driving Bond in Rail 
for Lifetime Service. 


& il ad | 
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Send for a copy of the 
**Savings’’ booklet — 
brief diagrammatic 
stories of time and 
money saved by 
**National”’ methods. 








Put your hand 
here! 


PARAGON 


REG. U. S. PAT. OFF. 


DRAFTING 
MACHINE 


He is believing. Get the finger tips of your left hand on 
the control ring of a PARAGON Drafting Machine. The 


lightest pressure is all you need to set the scales at the angle you 
want, anywhere on the drawing board. Your right hand is always 
free. For the full story of PARAGON features, convenience and 


handsome modern appearance, write on your letterhead to Keuffel J — 
a bee 
i a = 


& Esser Co., Hoboken, N. J. 


Drafting, Reproduction, Surveying 
KEUFFEL & ESSER CO. Equipment and Materials. 


“EST. 1867 Slide Rules. Measuring Tapes. 


CHICAGO - DETROIT - ST. LOUIS - NEW YORK - HOBOKEN ~ SAN FRANCISCO -. LOS ANGELES - MONTREAL 
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Couplings for fuel oil and gasoline hoses 
must absorb a lot of wrench abuse. So 
Scovill forges them of brass to give them 
the kind of toughness only forging pro- 
vides. And by ingeniously forging them 
without webs on the inside, Scovill saves 
weight on the couplings and reduces scrap. 

Tiny levers for an aircraft application 
must be dense and uniform so that the 
ten thousandth piece will be as safe and 
dependable as the first. So Scovill forges 
them of aluminum... two levers in the same 
die...and saws the forging in half for more 


economical production. 


SCOVILL FORGINGS 


When Scovill’s ingenious designing, ex- 
pert die-making, knowledge of metal behav- 
ior, diversity of metal-working facilities and 
years of experience are focused on a prob- 
lem in metal parts, they invariably arrive at 
the one best answer. That’s why records 
of Scovill production for more than 3000 
firms show that Scovill usually produces 
metal parts better at the same price or 
equally good at lower cost. 

Remember— Scovill works in all metals 
with such processes as forging, drawing, 
stamping, casting, pressing and finishing 
...and therefore can honestly recommend 


for strength, uniformity. economy 


the one best process for solving your prob- 
lems in metal parts production. For proof 
of Scovill’s ability, fill in the coupon below 
and get the free booklet “Masters of Metal”. 


* 
MANUFACTURING COMPANY 
WATERBURY 91, CONN. 





Please send me a free copy of “Masters of Metal” booklet de- 
scribing your facilities. I am interested in the metal forgings 
applications checked. 

_] Valves, Torch Heads, Regulators, for compressed. gas -cyl- 
inders, Welding and Blow Torches, etc. (J Woes toate 
ance Parts [_] Plumbing Goods (valves, etc.) [1 Industrial 
Instrument Parts (_] Aircraft Parts’ [7] Communications Equip- 
ment Parts [] General Electrical Product Parts [_] Fire Extin- 
guishers [] Cameras . [] Oil Burners [| Band Instruments 


Other applications 
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SCOVILL MANUFACTURING COMPANY 


Forgings Division aes 
18 Mill Street; Waterbury 91, Connecticué 


Name ..... ib -dipapigtagsinas sec 
Company 


Address . 








A LOWER COST of MANUFACTURING 
Is one of many advantages Whitaker offers you 
on Cables, Wiring Harnesses and Assemblies 


You can save time, grief and money by’ a widely diversified list of products, and 
utilizing our specialized facilities for pro- our present-day facilities should be of 
ducing wiring assemblies, flexible leads, great value to makers of trucks, tractors, 
and other cable products... Furthermore, trailers, tanks, radios, electric ranges, hot 
the economies gained will be big factors water heaters, airplanes, ships, electric ap- 
in enabling you to lower your cost of manu- pliances, battery chargers, scientific equip- 
facturing...No job is too complicated : ment, and many other items... In 
for us. Our experience is broad, and : addition to an engineered wiring 
our production facilities are adequate service, Whitaker also offers a qual- 
vee During the past 25 years we have _ ity line of standard cable products... 
supplied cables to manufacturers of We cordially invite you to write to us. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. + St. Joseph, Mo. « Philadelphia + Oakland 
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[Siler-Crophite BAUSH HEADQUARTERS 


ad 
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BRUSHES AND CONTACTS 


(All carbon, graphite, metal, 
and composition types) 


RARE METAL CONTACTS 
BEARINGS WELDING CARBONS 
PACKING, PISTON AND SEAL RINGS 


CONTINUOUSLY ADJUSTABLE 
CARBON RHEOSTATS 


CHEMICAL CARBONS 
CARBON PIPE POWER TUBE ANODES 
MOLDED SPECIALTIES, etc. 
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@ LESS RADIO INTERFER- 
ENCE 


|/@ LESS AUDIO AND RADIO 
NZ FREQUENCY NOISE 
(= 


>7 e@ Low CONTACT RE- 


SISTANCE 


@ UNIFORM CONTACT 
RESISTANCE 


@ LONG LIFE 


Twenty years ago, at the sugges- 
tion of Westinghouse engineers, Stack- 
pole pioneered silver-graphite contacts. 
The result was an almost immediate 
revolution in circuit breaker design. 
Later, as the advantages of this unique 
mix were applied to brush engineering, 
equally important advances were scored, 
particularly on low-voltage commutator 
and slip ring motor applications. 

Today, the important thing is not’so 
much the fact that Stackpole Silver- 
Graphite Brushes are supplied in all 
sizes and shapes. What counts even 
more is the unsurpassed wealth of 
engineering experience that permits 
Stackpole engineers to recommend ex- 
actly the correct, “tailor-made’’ silver- 
graphite mix for best results on your 
particular application. Backed with 
complete details of your equipment, 
they welcome the opportunity to submit 
Silver-Graphite Brush (or Contact) 
samples for test. You be the judge! 


STACKPOLE CARBON COMPANY 
ST. MARYS, PA. 


MOLDED METAL POWDER AND CARBON PRODUCTS 








as fruitful a land as 


a crow flew over 


.. and not the least of the fruits of India, are its 
mica and shellac which, for more than 50 years, 
have been coming to us for conversion into insula- 
tions which have kept pace with technological prog- 
ress. The dependability of Macallen Mica is never 


jeopardized by heavier “loads” placed upon it. 


When you think of MICA think of MACALLEN 
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Hogging out unnecessary metal from flat bars to arrive at a 
complicated or irregularly shaped part is costly from every 
point of view. Collecting, grading and disposing of the chips 
is the least of it—far more important is what they represent 
... loss of man and machine-hours, wasted metal, power and 
cutting tools. 

Through the design and production of Anaconda Extruded 
and Drawn Shapes, The American Brass Company endeavors 
to furnish the metal working industries with copper and cop- 
per alloys as near as possible to the size and shape of the 
finished product. 

All of the Anaconda Shapes illustrated at the right were 
supplied in long mill lengths to leading manufacturers in 
widely diversified fields. The finished components—each a 
precision part made to close tolerances—are shown ready for 
assembly. Estimate the time, material and cost saving possi- 
bilities of such shapes in terms of your own product. 

And remember that these are wrought shapes, produced by 
extruding, drawing or rolling to consistently accurate dimen- 
sions. They machine readily and are made of Anaconda Cop- 


per, Brass, Bronze and a wide range of Special Copper Alloys. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
YN 





Subsidiary of Anaconda Copper Mining Company 


sumer 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Onf, 































A finished part drops into the pan every 
few seconds—and each one carries tell-tale 
evidence on the accuracy of the setup, the 
condition of the cutting tools and the ma- 
chinability of the rod stock. 

The machining characteristics of the rod 
are especially important on parts such as 
those illustrated—where threads must be 
full-formed and clean-cut, knurls well 
defined, with turned surfaces and reamed 


holes mirror-smooth. 















Many shops depend exclusively on 
Anaconda Free Cutting Brass Rods to meet 
such requirements day after day. These 
rods are consistently uniform in composi- 
tion, temper and dimensions—mighty im- 
portant qualities to those who make, buy, 


sell, or use screw machine products. asise 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 


Subsidiary of Anaconda Copper Mining Company 


In Canada: ANACONDA AMERICAN Brass Ltp., New Toronto, Ont. 


The American Brass Company produces 
a large number of Copper and Copper 
Alloys in rod forms, and in all commercial 
sizes and shapes suitable for screw ma- 
chine use. Their composition, properties 
and machinability ratings are listed in 
Anaconda Publication B-14. A copy will 
be mailed on request. 


































Your post-war products will do 
a better job with an Oster Motor 
If the designs on your drawing boards 
call for fractional H.P. Motors with 
maximum H.P. ratings from 1/12 to 


1/50 H.P., be sure to check the quality 
features and design characteristics of 


Behind this Oster Motor stands 15 years of this Oster motor. 

experience in designing and building quality 

fractional H.P, Motors — motors that have 

won world-wide acceptance in famous Oster assure unusually long brush life. Phosphor 
appliances . . . motors that have won laurels bronze or beryllium copper brush springs. 
in the service of war. 





: ; WINDINGS — Available for operation on 12, 
This Oster Motor gives you the advantages 24 or 115 volts, in shunt, series, and split 
of light weight, compactness, and dependable, series types. 


trouble-free performance. Check the quality : 
features and chart below. If these are the MOUNTING — Available for either base or 


features you want, call us for further detailed flange mounting. 
nee. MODIFICATIONS — Motors can be furnished 
HOUSING—Die cast, open or totally enclosed. with special shaft extensions, finishes, leads, 
etc. Motors can also be furnished for opera- 
FINISH — Black, baked enamel. tion in high ambient temperatures and high 
BEARINGS — Single shielded ball bearings. alticudes. 
Bearing housing fitted with steel inserts. All ratings and data are approximate. 
BRUSHES — Furnished with metal graphite Let us help you fit this and other Oster 
or electro graphite brushes of ample size to Motors to your requirements. 


Specifications of Type E-8 Motor 
DIMENSIONS 32° 











24 VOLT SHUNT CONTINUOUS DUTY IN 25° C. AMBIENT 


Starting Torque in 
% of F. L. Torque 


John Oster Manufacturing Co. 


DEPARTMENT E-25 * RACINE, WISCONSIN 
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ROCKWELL C 


CLARE 
TYPE "C” RELAY 


TEMPERATURE °F 


CLARE °Cestom -Gadt” RELAYS 


Help Micromax Electric Controls 
Maintain Precise Furnace Temperatures 


Clare Type “C” Relay is used to regulate the flow of electric 
energy in ae Micromax Electric Control. This product of Leeds 
& Northrup Company of Philadelphia, Pa., proportions the 
duration of “‘on-heat” to “off-heat’”” which provides the precise, 
even heat control demanded in the operation of electric furnaces, 
ovens and baths. 

To maintain precise temperature the Micromax Electric Con- 
trol employs two electrical balances: one to measure tempera- 
ture; the other to carry out control action. A knob on the control 
instrument is set to prevent temperature from overshooting the 
control point . . . especially important when a furnace is being 
brought to temperature under a full heat-head. 

Whenever the temperature leaves the control point, a Clare 
Relay modifies the on-off action of the contactor to readjust 
heat-input and restores balance in the control circuit. 

Leeds & Northrup engineers chose a Clare Relay for this im- 
portant part of their control unit because the flexibility of Clare 
“custom-building”’ gave them the sensitive, positive action, the 
absolute dependability, and the accuracy to meet most exactly 
their requirements. 

This use of Clare “Custom-Built’”” Relays to operate delicate 
controls is typical of the way in which engineers and designers 
everywhere are finding Clare the exact relay for the unusual 
application. The Type “C” Relay offers you a design that permits 
a wide range of contact ratings, the choice of five different con- 
tact forms or any combination of them, either flat or hemis- 
pherical contacts of rare metals or special alloys, coil windings 
to match the circuit and application. 

What is your problem? Let Clare “‘custom-build” a relay to 
your specifications. Investigate the possibilities for higher eff- 
ciency and reduced relay costs. Send for the Clare catalog and 
data book. Address C. P. Clare & Co., 4719 Sunnyside Avenue, 
Chicago 30, Illinois. Sales engineers in all principal cities. 
Cable address: CLARELAY, 
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Contact springs employing any of these forms can be furnished. 
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High voltage pile-up Contacts of rare 
insulation withstands metals and special 


heavy break-down alloys, welded to 
tests nickel silver springs. | 
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Spring bushing _ in- Double arm arma- 
sulators made by a ture, stainless steel 
patented process shaft in brass yoke 
from Bakelite rod. can be furnished. 
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What gives a plane its 


N THESE days when airplanes 
I span continents and oceans non- 
stop, navigational and communica- 
tions devices are of critical impor- 
tance. 


For these are the instruments 
which give an airplane its homing 








Bendix Type RTA-1B Communication Unit 


MAY 1945 


instinct . .. its sense of direction 
which spells safety and schedule 
maintenance. 


Weat the Wheeler Insulated Wire 
Company take pride in the part 
which Bendix Aviation Corporation 
has played in supplying man-made 
homing instincts to thousands of 

‘modern airplanes. 


For Wheeler insulated wire goes 
into both the Bendix aircraft radio 
compass . . . and the Bendix long- 
range radio telephone equipment. 






The Wheeler Insulated Wire Co., Inc. 


BRIDGEPORT 4, CONN. 


Manufacturers of Magnet Wire... Litz Wire... Coil Windings 
Transformers...Ballasts for Fluorescent Lighting 
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Windings for precision-made 
equipments such as these are part 
of Wheeler’s everyday job. We’ve 
been making high quality coils and 
transformers for 35 years . . . not for 
a very large list of customers, but 
for a very fine one. 


When wartime demands permit, 
we hope to introduce our products 
to many new customers. If you are 
going to manufacture anything 
which could use the products we 
make— Wheeler is a good name to 
remember. 
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Yes, Sir! 


Reading from left to right— 


a distributor head, a fuse box and a housing! 


Not yet, but soon. And because we've 
pre-formed the molding compounds 
this way, each one will be a better, 
more economical plastic molding job. 

There are so many advantages to 
using these pre-forms (molding com- 
pounds compressed into “pills” or 
roughs of the finished molding) that 
we've worked out special techniques 
for it here at Kurz-Kasch. Equipment 
is conventional—single and multiple- 
punch machines for small jobs and 
hydraulic presses for larger ones up 
to 1500 grams. But we set every press 
in a separate room so as to knock out 
the slightest chance for confusion of 
materials, What’s more, every room 


is dust-proofed as well as air condi- 
tioned for perfect chemical and color 
control. © 

Going on from here, your molding 
cycle is shortened. The life of your 
mold is protracted and finishing re- 
duced because overloading is pre- 
vented. And by using pre-forms, we 
can give you the advantages of our 
many radio-frequency preheating in- 
stallations. 

This attention to detail bears di- 
rectly on quality and costs. It’s ap- 
plied to every phase of your molding 
operation, here at Kurz-Kasch—from 
design to finishing and ae If 
you want to place full responsibility 


for your plastic molded parts with a 
firm whose reputation has grown 
since the birth of the plastics industry 
—and whose plant facilities are 
among the largest and most modern 
of any exclusive custom molder—ask 
for a Kurz-Kasch engineer today. No 
obligation. 


Have you asked for your free copy of 
A Businessman’s 
Guide to Plastics? 
Address Depart- 
ment 7, please, on 
your letterhead— 
we'll send it at 
once with our 
compliments. 


pe 
ear 


Korz-Kasch 


For over 28 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1419 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detrcit 
Indianapolis © Los Angeles * Dallas ® St, Louis ® Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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"The Boss is kicking himself 
all over the shop... 





.-- for thinking he couldn’t afford to use these 


AMERICAN PHILLIPS SCREWS!” 


Yes, it’s always a shock (but a welcome 
one!) to see how much has been missed 
by sticking to slotted screws because 
of a mistaken idea that American 
Phillips Screws cost more. In small 
shops and big plants, cost-compari- 
sons, production sheets and inspectors’ 
reports always tell this same story: 
The screws that really COST LEAST to 
use are American Phillips Screws. 

And that’s simply because an Ameri- 
can Phillips Screw is not a /oose end on 
the driver. It’s a firm-fitting, self- 
aligned part of the 4-winged Phillips 
driver which can’t twist out or drive 
crooked. This means ease and certainty 


of handling and operation which pays 
off in time-savings of at least 50% in 
unscarred work-surfaces and unbroken 
screw-heads . . . in lower fatigue and 
higher morale among workers. . . in 
higher output and lower fixed costs. 

And there are still other cost-cutting 
advantages in the American brand of 
Phillips Screws . . . 3-point inspection 
of head, thread and point, to give you 
highest ‘‘perfection-percentage’’ in 
every lot of screws shipped... and 
American engineering experience to 
solve your special fastening problems. 
Try American Phillips Screws yourself 
...and see how they cut your costs, too. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago 11: 589 E. Illinois Street — Detroit 2: 502 Stephenson Building 











AMERICAN 
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PUT THE SCREWS 
ON THE JAPS... 
BUY WAR BONDS 
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For efficient operation, this stoker required a stepless, variable 
speed range from 5 to 80 rpm in the drive, varied according to 
the steam demands in the power plant. 

Driving the stoker with a mechanical speed-changing device 
created too many problems. The drive used to convert pressure 
into mechanical energy was too bulky and expensive. And the 
variable-speed transmission ran too hot to be reliable. 

The problem was solved with a Westinghouse Mot-O-Trol 
electronic control, equipped with a simple pressure-type actuator 
and Westinghouse Gearmotor. Stoker operation improved im- 
mediately, costs were lowered. This successful application of 
modern electronic control is but one example of the widespread 
use of Westinghouse Mot-O-Trol in countless jobs demanding 
smooth, stepless regulation. 

You can get complete information from your nearest West- 
inghouse office. Ask for Bulletin B-3301, or write Westinghouse 
Electric & Manufacturing Company, P. O. Box 868, Pittsburgh 
30, Pennsylvania. J-60568 


4? 


Westinghouse Mot-O-Trol~ unit (lower 
photo) provided smooth, stepless regulation of 
coal feed, controlled by steam pressure to 
meet varying steam demands. The application 
of Mot-O-Trol controlled gearmotor drive to 
the stoker (top photo) supplied an output 
speed range from 5 to 80 rpm and increased 
operating efficiency. 
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LET’S GET DOWN 7 


@ Typical of the ingenuity of Ameri- 
can industry in developing new prod- 
ucts and improving old ones with 
plastics is the above-illustrated plastic 
binocular case which was produced 
by the Hood Rubber Company for 


Bausch & Lomb Optical Company. 


Due to the vital importance of binoc- 
ulars to the Armed Forces, it was ab- 
solutely essential that these instru- 
ments be carefully safeguarded against 
injury. 

In the quest for the ideal material, 
eight different types were considered. 
Of these, only one successfully passed 
all the requirements for binocular cases. 


This was a laminated and molded 


, 


plasticized vinyl reinforced with Durez 
phenolic-impregnated fabric and other 
materials. 

This new case passes the accelerated- 
weathering (240-hr. test), salt-spray 
(100-hr. test), impact-resistance (4 ft., 
-50°F.), accelerated-warp (7 days, 160 
to -10°F.), flexural-resistance (1%4-in. 
radial bend), abrasion-resistance, and 
construction tests as set up by the 
U. S. Navy. Another interesting feat- 
ure is the resistance to fungi and bac- 
terial growth which this case possesses, 
to the extent that the binoculars them- 
selves are immunized. 

The versatility of Durez phenolic plas- 
tics has made their use almost universal 


throughout industry. Such properties 


GASES—OF PLASTIC. 
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as-dimensional stability at temperature 
extremes, diversity of finishes, dielec- 
tric strength, and resistance to mois- 
ture, heat, acids and alkalies, render 
them invaluable to the imaginative de- 
sign engineer. 

Perhaps you are searching for a ma- 
terial for some product which you in- 
tend to market in the post-victory era. 
If so, we suggest that you take advan- 
tage of the wealth of experience which 
Durez technicians have available for 
your benefit at all times. You are al- 
ways assured of the complete cooper- 
ation of the Durez staff to help you 
solve plastic material problems. Durez 
Plastics & Chemicals, Inc., 285 Walck 
Road, North Tonawanda, N. Y. 


PHENOLIC 


RESINS 





PLASTICS THAT FIT THE JOB 
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Meyers Photo 


Saves Seconds CENTERED Avoids “Seconds” 
DRIVING! 


When a slip means a reject, you'll find CENTERED 
DRIVING with Corbin-Phillips Screws to be an 
extra money saver for you. The Phillips Recessed 
Head holds the driver in a four-point grip of steel — 
keeps the driver from slipping and marring the work 
or causing painful injury. You can fasten faster and 
stronger with less screws when you use CENTERED 
DRIVING and Corbin-Phillips Screws. $-3 


CORBIN-PHILLIPS AND CORBIN SLOTTED 


Wood Screws, Machine Screws, Hardened 
Sheet Metal Screws, Self-Tapping Machine 
Screws, Stove Bolts. Aircraft Screws to gov- 
ernment specifications .. . 
Also — Steel Drive Screws, Lag Screws, 
Cap Screws, Set Screws, Hex Semi-Finished 
. Nuts, Machine Screw Nuts, Escutcheon 
Pins and Chain. 


THE CORBIN SCREW CORPORATION 


fe) The American Hardware Corp., Successor 
NEW BRITAIN, CONN, Warehouses: New York, Chicago 
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These cold-worked 
blanks by Corbin 

are both stronger 

and much more econom- 
ical than machined 
blanks because they 
have been formed 
scientifically. 


The great saving of 
metal is obvious. But 
to divert the steel so that 
its flow is evenly 
directed through one 
or more thin sections 
requires expert skill and 
complete knowledge of 
cold-working. Otherwise 
the metal may be “‘over- 
worked,” and brittleness 
will result. 


For your special 
parts, come where 
engineering excellence, 
functioning through 
thousands of the most 
modern machines, guar- 
antees technical results 
of the very highest 
standard. 


acilities 


...insuring uniform quality in 
screws, nuts and chain ... also 
establish Corbin as Headquarters 
for Precision Parts. Some of our 
vast facilities may be available 
now. Send us your blueprints and 
specifications for prompt, helpful 
study of your precision parts re- 
quirements. 


Fae” oP 
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Here, through a new develop- 
ment in laminated phenolic 
plastics, a whole new avenue 
of applications is opened for 
you... new potentialities for 
successful post-war products. 

Economical to produce, 
Post-Formed Phenolite parts are 
made by heating the sheet material 
for a few seconds and forming in an 
inexpensive wooden mold with 
standard press equipment. In a mat- 
ter of minutes, practically any shape 
or form may be obtained—without 
sanding or removing ‘“‘flash.”’ Fabri- 
cation may be done before or after 
the forming operation. 
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Phenolite is light in weight 
(about half the weight of aluminum) 
...is an excellent electrical insula- 
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Formed in a single operation 










with Post-Formed Phenolite, this portable oxygen unit 
support used in B-29 Super-Fortresses illustrates a 
revolutionary new development in laminated plastics. 


Post-Formed Phenolite 


Offers You New Possibilities 
for Profitable Post-War Products 


tor ... has remarkable mechanical 
strength... possesses good machin- 
ability...and is highly resistant to 
moisture, This unusual combination 
of properties makes it aversatile ma- 
terial suggesting an almost endless 
number of industrial applications. 


Now used almost exclusively for 
structural parts in aircraft—demon- 
strating its ‘stability under varying 
atmospheric conditions—Post- 
Formed Phenolite is being supplied 
for important war purposes only. 
But, in it, you'll find countless possi- 
bilities for profitable peacetime 
products. Write today for further 
information and the assistance of 
one of our trained tech- 
nical men in planning 
your post-war projects. 





*A formable thermosetting sheet material 


NATIONAL VULCANIZED FIBRE CO. 


Offices in Principal Cities 


Wilmington, Delaware 








VITREOUS 
HNAMELING 


simplified in production 
and reduced in cost by this 


New 
‘Titanium Steel 


HE. use of Titanium steel 

offers the listed advantages to 
the Vitreous Enamel Industry. 
These advantages have been proved 
in laboratory and plant operation 
where the recommended practice 
covering nickel flashing, pickling 
and enameling has been followed: 


1. Elimination of enamel boiling 


due to steel defects. 


Elimination of conventional 


ground coat. 

Elimination of copper heading. 
Improved sag resistance. 
Improved resistance to warping. 


. Excellent deep drawing qualities. 


ADVANTAGES 


Use ot conventional cover coats 
directly on metal. 


8. Resistance to hydrogen penetra- 
tion or absorption. 


The benefits you derive from these 
advantages are: Lighter enamel 
weights: and coats...reduction of 
chippage and mec hanical breakage 
losses...increase in production 


efficiency through reduction of re- 


work and re-operation...sharply im- 
proved thermal shock resistance of 


METALLURGICAL | 
ALLOYS 


white enamel, due to thinner enamel! 
thickness... overall cost reduction 
for enameled ware...increase in 
production speed. Even when a 
ground coat is used th'* new 
Titanium Steel for Vitreous Enam 
eling brings important manufactur 
ing cost reductions. 


Manufacturers of both steel and 
enameled products may obtain com 
plete factual technical data trom i 
member of our Technical Staff, or 
by mail. Consult your steel supplier 
on deliveries. 


Pending patent applications on the 
newe enameling process and prod- 
uct made thereby are owned jointly 
hy Inland. Steel Company and The 
Titanium Alloy 
Company under Trust Agreement. 


Manufacturing 


THE TITANIUM ALLOY MANUFACTURING COMPANY 


Executive Offices: 111 Broapway, 
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New York, N. Y. 


General Offices and Works: Niacara Fats, N. Y 
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SWITCHETTE 


nT 0: eee Dee eo 
little 10-amp Switchette 


HIS new form of G-E Switch- 

ette is suitable for a wide variety 
of limit-switch and other industrial 
control applications where space is 
limited and long life is required. 


This new (Size 2) Switchette is 
rated 25 amperes at 24 volts d-c 
(115 volts a-c). It has screw-type 
terminals for easy wiring, and is 
completely enclosed for protection 
from dust. 


Three contact arrangements are 
available: single-circuit, normally 
closed; single-circuit, normally open; 


and two-circuit. These Switchettes 
are suitable for use at altitudes up 
to 50,000 feet, and in temperatures 
from 93.5 C to minus 56.6 C. They 
resist corrosion and high physical 
shock and vibration, and are designed 
to withstand millions of mechanical 
operations. 

Approximate dimensions are 2 
by 13 by 1 inch; approximate 
weight is 2 ounces. Ask your local 
office for Bulletin GEA-4259, which 
gives dimensions and complete de- 
scription. General Electric Company, 
Schenectady 5, N. Y. 


Buy all the Bonds you can— and KEEP ALL YOU BUY 


GENERAL @ ELECTRIC 
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Size 1 Switchette + 
Actual Size 


AND DON’T FORGET 


We also have more than 200 forms of the 
original (Size 1) Switchette, as well as a variety 
of compact limit switches, transfer and selector 
switches, and other control devices built around 
this tiny contact mechanism. The Size | Switchette 


is rated 10 amperes at 24 volts d-c, and its 
1 


dimensions are 114 by 14 by 1% inch. Bulletin 


GEA-3818 gives complete specifications and 
dimensions. 


General Electric Company, Section 676-143 
Schenectady 5, N. Y. : 


| would like to have more information on Switch- 
ettes. Please send me 


...ee...Bulletin GEA-3818, covering Size 1” 
....... Bulletin GEA-4259, covering Size 2 
Name osnygee 


Company 


Address 
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BALL AND BEARING COMPANY 
ANN ARBOR, MICHIGAN 


S + BALL BEARINGS - ROLLER BEARINGS 
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ARE YOU USING THE TUBING ? 
SUITED FOR YOUR JOB ¢ 


cae Sippoly it 


B= suited means a varnished tubing or sleeving that meets 


every service requirement... at lowest cost! 


That's the way IRVINGTON . .. long the leader in electrical insulation . . . 
meets every tubing or sleeving need. For IRVINGTON makes all the types 
including non-fraying FIBERGLAS ... high voltage IRV-O-VOLT ... RADIO 
SPAGHETTI and SATURATED SLEEVINGS ... in a complete range of 
colors and A. S. T. M. sizes. 


Thus a recommendation from IRVINGTON can be unbiased . . . you get the 
tubing best suited to your needs. not only from the standpoint of efficiency, 
but economy as well. . 


In addition, you get that extra increment of electrical surety which 
IRVINGTON'S ‘know how’ and ‘manufacturing control’ provides. For 
literature, or engineering assistance, write to Dept. 56. 


IRVINGTON PRODUCTS: 


Cotton, Fiberglas, or Rayon Tubings and Extruded Plastic Tubings 
Sleevings — Varnished, Lacquered, or Fibron Plastic Tapes 
Vinylite Processed 


Non-Fraying Fiberglas Sleeving 


Varnished Fabrics and Papers 
Slot Insulations 


Transformer Lead Tubings Harvel and Irvington Insulating 
Wire Identification Markers—Varnished  V@"nishes 
or Plastic Cardolite Resins 


IRVINGTON 


VARNISH & INSULATOR COMPANY 


Irvington 11, New Jersey 
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EVERY MATERIAL HAS ITS PLACE... 


FOR MANY PRODUCTS PORCELAIN is BESTE 


A great deal has been told about the application of all kinds of 
Porcelain shapes. There are some applications for which no other 
material is suited as well as Porcelain. 

Time has proved to designers and engineers that for many 
products PORCELAIN IS BEST. 

Illustrated are a few of the many, many varieties of shapes, 
molded in Porcelain, to meet special requirements The primary 
advantages are: resistance to corrosion, acids, thermal shock, 
arcing; high insulation value; permanence; mechanical accuracy. 

Any of the companies listed below will be glad to experiment 
with you, on new designs, or new applications of Porcelain. How- 
ever, if your precise needs are known, Porcelain can go to work 
for you, promptly. 

There is no long delay or expensive wait for component parts. 
Quality, uniformity and economy are all factors that have resulted 
in the extended use of Poreelain. . 


Fortify your New Products 
with Time-Tested Insulation 


Sponsored by the following members of the 


SPECIAL ELECTRICAL PORCELAIN SECTION 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 
3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN CO. 


P. O. BOX 272, MACOMB, ILL. 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN, 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE., EAST LIVERPOOL, OHIO 


PORCELAIN PRODUCTS, INC. 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6060 RIVARD STREET, DETROIT 11, MICH. 


THE STAR PORCELAIN CO. 


71 MUIRHEAD AVE., TRENTON 9, N. J. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1501 E. FIRST STREET, SANDUSKY, OHIO 
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THE JACK WITH THE CHANNEL-BEAM FRAME...BY FEDERAL 


DESIGN FEATURES: 
Rigid Construction, Positive 
Spring Tension, Stainless 
Steel Channel-Beam Frame, 
Plain or Threaded Bushings, 
15 Standard Spring Combi- 
nations, Phenol Fiber Insu- 
lation, 


MAY 1945 


You can swing forty pounds from the free end of this jack without 
bending it from the horizontal. 


Because . . . Federal has taken sturdy stainless-steel and die-drawn it to 
form a rigid channel-beam jack frame, instead of the bend and spot weld 
method of construction normally used. 


This rigidity is all-important in a jack — not only in supporting heavy 
cable harnesses, but allowing the spring nests to provide positive tension 
on the plug . . . even though worn from years of constant service. 


Jack springs are of nickel silver and the palladium crossbars assure 
positive contact at all times. 


Federal’s jacks are available with either plain or threaded bushings in 15 
different spring combinations, including all of the more commonly used 
arrangements. Additional combinations can be provided where needed. 


When required Federal’s jacks can be supplied fungus and moisture 
proofed. 


Another superior communications component by Federal, and another 
reason to see Federal first. 











copper core 
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nickel sleeve 


Electronic designers already know the value of Kulgrid, the nickel-clad copper wire, devel- 
oped by Callite to meet the need for a wire that has high heat and electrical conductivity 
plus strength and resistance to oxidation and corrosion at elevated temperatures. 


Now designers of household and industrial appliances are discovering that Kulgrid has 
gteat potentialities for connections between junction terminals and heater elements, where 
the temperature of the latter affects lead wires. 


Kulgrid is not nickel-plated but is a perfectly bonded ‘‘clad’ wire. The nickel sleeve Gp 
affords complete protection to the copper core. Kulgrid has 70% of copper’s conductivity Pec Py lL aU e133 
with alli of nickel’s resistance to embrittlement and corrosion or excessive heating. " 


We also draw “clad” wires in other bi-metal combinations. We willbe glad to discuss ap- Fine alloy wires in aluminum, phos- 
plications of Kulgrid and our other ‘clad’ wires and send samples. Write Callite Tungsten phor bronze, monel, everdur, stain- 


Corporation, 547 Thirty-ninth St., Union City, N. J. Branch Offices: Chicago, Cleveland. less steel, commercial bronze, silver, 
brasses, and special alloys. Precision 


2 n”" 
Kulgrtd is covered by U.S. and Foreign Patents diameters down to .002” or smaller. 
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How to find extra values 
in ELECTRIC MOTORS 


Many motors look alike, but there the similarity ends! The real 
difference is in the extra values that are so vital to the reputation of 
your product. 


Tabulated above are five highly important background values to 
consider. It will pay you well to investigate them carefully—because, 


no matter how good your product may be, it is finally no better 
than the motor that drives it. 


RELIABILITY—Time-tested ; . . An important factor is this 54-year 


time-tested reputation for building motors for virtually all types 
of domestic and commercial appliances. 


190 
seven Yeo’ ag? 
Thirty-seven 


INVESTIGATE the extra values back of Emerson-Electric Motors. 
Give your products this extra sales value. 
ting. A" - Qe 
a 
rm 


THE EMERSON ELECTRIC MANUFACTURING CO. « ST. LOUIS 3, MO. 


Branches: New York @ Chicago @ Detroit e Los Angeles © Davenport 


DIN 


MOTORS: FANS —x 


a rr , 
Emer ecTRIC E LE CT [ c 
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WATERPROOF 
PACKAGING 


often spells 


“SURVIVAL” 


STANDARD offers engineering help 
on your product or its service requirements 


Your life may never depend on dry matches, as 
the lives of our service men sometimes do. But 
there may be times when waterproof packaging 
or other achievements of injection-molded plastics 
can be an important factor in your product’s sur- 
vival over stiff competition. 

Notice the functional design of the plastic 
matchbox container engineered by Standard 
Molding of Dayton to meet service conditions. 


The gasketed seal is held by the Standard-designed 


Branches: 


metal bale tension unit. This is but a single 
example of Standard’s designing and engineering 
service which is available to you. 

Why not get the complete story as applied to 
your own product or its services? Let Standard 
engineers analyze your blueprints and submit 
ideas for production economies, product improve- 
ment or service requirements through use of 
custom-molded plastics packages similar to these. 


Write or phone Dayton or branch nearest you. 


NEW YORK—R. S. Christie Co., 175 Fifth Ave., Tel. Gramercy 7-8929. 


CHATTANOOGA—Standard Molding Corp.. P. O. Box 350, Tel. 62101. 


STANDARD 
“Con, 


460 Bacon Street, Dayton 1, Ohio 


G MOLDING 


HEmlock 8307 
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? NEW FINGERTIP CONTROL 
~ ARC S ANSWERS SPACE-SAVING PROBLEMS 
No bigger ‘round than a nickel and wafer thin, this new Fingertip Control will find 
many important applications in miniature electronic devices. An all-inclusive unit, its 
unique design eliminates the usual bulky knob, shaft and eng without any impair- 

ment of functional operation. 

Of neat appearance and available in either black or colors, this Type H control is 
intended for edgewise installation. A light-pressure, fingertip rotation of the knurled 
edge of the cover permits ready resistance adjustment. 

Embodying suitable mechanical strength and many of IRC’s famous features as 
found in Type CS and D controls, the Fingertip Control has a rotation of 290°, a power 
rating of 0.25 watts and 500 ohms to 3 megohms, as standard resistance values. 
Fingertip Control may be had with linear taper or with standard audio tapers. 

Inquiries are invited from interested manufacturers of hearing aids and other minia- 
ture equipment. Engineering Bulletin on the Type H control is now in preparation. 


OCCUPIES LESS THAN HALF CUBIC SPACE REQUIRED FOR CONVENTIONAL TYPES 
ls —_—— 
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THE ‘‘BAKER’S DOZEN” 
PRINCIPLE 


Safeguards the Performance of Millions of 


SUNLIGHT MOTORS 


The principle of the “baker’s dozen” . . . extra value in design and con- 
struction ... is built into every Sunlight motor. There is no skimping on 
materials, in quality or quantity. There are no short-cuts in engineering 
construction. Sunlight motors give “full measure” performance because 
they receive “full measure” treatment. 


Extra protection is built into every Sunlight motor—full-gauge copper wire 
to cut down heat generation . .. extra power that gives up to three times 
rated starting capacity ... extra-heavy coatings of dielectric insulation pro- 
tecting motor windings . . . diamond-bored cast bronze bearings. 


Sunlight motors are FIRST QUALITY. in design, material and manu- 
facture. Because of this, manufacturers, dealers and users throughout the 
country respect the name “Sunlight” on an electric motor. To the appli- 
ance industry it means better customer acceptance and better performance. 


So 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
DEPENDABLE APPLIANCE MOTORS FOR TWENTY-EIGHT YEARS 
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AIR COMPRESSORS 
WASHING MACHINES 
POWER-DRIVEN BENCH TOOLS 
IRONERS 
MILK SEPARATORS 
MILKING MACHINES 
FURNACE BLOWERS 
STOKERS 
OIL BURNERS 
WATER PUMPS 
VENTILATORS 
AND MANY 
OTHER APPLICATIONS 


BUY MORE BONDS 
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contains more than 500 Electronents* 


This three-position, high-frequency 
radio transmitter rack for big bombers 
...one of the most intricate manufac- 
turing and assembling problems ever 
entrusted to Scovill ... shows how 
Scovill’s versatile production facilities 
can meet requirements for electronic 
components or complete assemblies. 

More than 500 individual parts are 
assembled in this rack. Materials used 
range from plastics to metal alloys in 
the form of sheet, rod, wire and tub- 
ing. Scovill makes all except glass and 
plastics components. Methods include 


Please send me a free copy of “Masters of Metal” booklet de- 
scribing your facilities. I am interested in the ELKECTRONENT* 


... all made and assembled by Scovill 


forging, stamping, drawing, heading. 
machining, and wire forming. 

Even complicated wiring does not 
stump Scovill’s production engineers. 
Every wire is cut to length, stripped 
and soldered into correct position. 
Relays are manufactured, tested and 
adjusted by Scovill technicians. 

In other words, Scovill engineered 
the whole job for assembly-line pro- 
duction...a service that can help you, 
too, save time, trouble and money on 
the production of small electronic 
components as well as large assem- 


blies. For further details about the 
scope of Scovill’s ingenuity and facili- 


ties, send for literature. Fill in " 
coupon below and mail today. \ al 


*Electronents = Electronic Components 


Scovi 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 


SCOVILL MANUFACTURING COMPANY 


applications checked. Electronic Division 

25 Mill Street, Waterbury 91, Connecticut 
L] Dials 

[_} Escutcheons 
[|] Jacks 

(] Lugs 


Panels 

Sockets 
Stampings (misc.) 
Tubes 


_| Batteries 

| Record Changers 
_| Clips 

_ | Condensers 


Name 





Company 


Other applications. Address 
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HEI 


The North American Philips Company of New York City is taking 
no chances on what a dangerous overload or short circuit might do to 
the intricate Medical X-ray and Diffraction Units which they manufac- 
ture. Consequently, HEINEMANN MAGNETIC CIRCUIT BREAKERS 

play an important part in the protection of circuits in these units. 


Because the action of these breakers is entirely magnetic, the 
result is instantaneous opening on short circuits, but a time-delay 
mechanism (acting by means of a plunger which moves in a liquid- 
filled, hermetically-sealed tube) allows the passage of inrush current 
and harmless overloads. Continued overload opens the breaker in time 

inverse to the ratio of the current. 


Such protection might be invaluable for YOUR equipment. We suggest 
that you get in touch with us for further details. 


Send for Catalog Showing Complete Line and Engineering Data 
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The ideas that will permit the successful development 
of your electrical equipment requiring the use of 
metallic rectifiers have perhaps already been developed 
by B-L engineers. 

The Benwood Linze Company has pioneered in 
developing the application of dry plate metallic rec- 
tifiers wherever Direct Current is required from ‘an 
Alternating Current source. The B-L Research Labo- 
ratories, established since 1921, have become an 
internationally recognized source for information in 
this specialized field. 


Dry plate metallic rectifiers are an important electri- 
cal specialty. Many prominent, successful engineers— 
men who understand intimately most phases of elec- 
tricity—have today, simply through unfamiliarity, only 
a limited knowledge of the wide variety of possible 
applications for rectifiers. 


B-L engineering experience—in the development, 


research and designing of equipment for the conver- 
sion of AC to DC—is available to your technical staffs 
as an aid in meeting their production requirements. 


We invite your inquiries—address Dept. C. 


COPPER 


ELECTRICAL 
RECTIFIERS SULPHIDE 


SELENIUM 


THE BENWOOD LINZE COMPANY 


Long Distance Telephone CEntral 5830 
1815 Locust Street «+ . e St. Louis 3, Mo. 
New York Sales Office: Chicago Sales Office: 
Murray Hill 5-5878 Telephone CENtral 2379 


420 Lexington Ave. 20 N. Wacker Drive 
New York 17, N. Y. Chicago 4, Illinois 


DESIGNERS AND MANUFACTURERS OF SELENIUM AND COPPER 
SULPHIDE RECTIFIERS, BATTERY CHARGERS, AND D. C. POWER 
SUPPLIES FOR PRACTICALLY EVERY REQUIREMENT. 





Hundreds of Thousands 


of Lubricant-Retaining Bearings 
Are Available from this Size List 


Save Time! — A | Save Money! 


AVOID MAKING nN 2 IN THE COST OF 
NEW TOOLS \ z NEW TOOLS 


Here Ss Why: : The large number of sizes listed, multiplied by the variable lengths possible 
in each size, multiplied by the various formulas in both COMPO and POWDIRON materials, BOTH 
MADE FROM THE SAME DIES, and the diversity of lubricants available to meet the operating 
conditions of your product, make the number of parts possible from this Size List run into HUNDREDS 
OF THOUSANDS. This provides the widest engineering flexibility and economy. We invite 
consultation and offer you the benefit of 22 years experience in the application of metal powders 
to Bearings and Parts. EXPERIENCE COUNTS! Write for a copy of this combination Size List. 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


arsine BROOK OIL-LESS BEARING COMPANY 
e wh Pre es facturersof COMPO Oil-Retaining Porous Bronze Bearings 
tered lron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 
pp pe yes oe Bearings*PlainBronzeBearings*BronzeCastings 
Consultants and Manufacturers of Metal Powder Parts Since 1923 


Main Office: Bound Brook, N. J. * 1255 Book Bldg., Detroit 26, Mich. ¢ 1901 Santa Fe Ave., Los Angeles 21, Cal. 
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HERMETICALLY SEALED MINIATURE i | METERS 


Designed to aid in the development of small 
equipment for present or postwar applications 


1’ INCH ROUND MODEL 120 


The smallest meter of its kind, built with the 
care ond precision of all DeJur larger instru- 
ments. Sealed to sustain immersion in 30 feet 
of water for as many as 7 days without harm 
to the mechanism. If the glass breaks, the 
meter case is designed to seal the equipment 
against water seepage. Terminal studs are also 
waterproof sealed. Another advanced construc- 
tion feature is the ring mounting which makes 
for quick and easy installation—no mounting 
holes or screws necessary, just tighten on with 
the ring. A.S.A. type movement. Built to exact- 
ing specifications. 


14 INCH SQUARE MODEL 112 


Entirely self-contained with built-in resistors 
and shunts. Available in wide variety of ranges. 
This model, too, may be immersed in 30 feet 
of water for 7 days without harm to the move- 
ment. In addition, it incorporates all other 
waterproof features of the Model 120. Though 
compact in size, no sacrifice has been made in 
quality of materials or construction details. It 
performs with high efficiency in a variety of 
applications. A.S.A. type movement. Built to ex- 
acting specifications. 





Additional information supplied upon request ...Write for the new DeJUR catalog 


GIVE FULL SUPPORT 


TO THE SEVENTH 
GENERAL OFFICE: NORTHERN BLYD. AT 45th STREET, LONG ISLAND CITY 1}. N 
WAR LOAN DRIVE e ; : Fas 


p AMSCO CORPORATION 


N CANADA~~-ATLAS RADIO CORP. LTD. 56 NG ST. WEST - TORONTO, CANADA 
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PW e0  —e 
MULTI-CLAMP 


Individually designed for TT MU eee aT: 


Special Applications 


Here’s a new clamp that meets the needs of many industries ... a clamp 
IM MSE Tee) lure is amelie te ls l he 


MCMC A mcm aimee Vultee ciel Mel) Gh Ma) mCi: B 
metal pipe, tubing, cables and other equipment in a vise-like grip. No 
wrench, no screw-driver, no disassembling necessary. The patented worm- 

ag ~ type self-locking screw assures uniform instant adjustment. Each standard 

Pea aR UR Ue WN eee MMe Mee Continuous 
“gear-action” solid band prevents leakage or unequal pressure at any point! 
Made of fine carbon steel, rust-proof and cadmium plated, the Diamond G 
MULTI-CLAMP meets Army-Navy specifications AN-FF-C 406a. It can be re- 
used many times and is practically indestructible. Mechanically held and 
Tate AOA et MMC CMS Lea tl SMa LCase el) 
types of inserts, extra wide bands of metal, plastic or rubber are available. 
Te Meee VL wU mes Mey ilCe-ee yt timeu CE Tim wet hae Al) 
... for automotive, hydraulic, pneumatic, electronic, 


Marelli Mel tais(t:| Mame Tllecl Me lCeliimme]-) diate e ey 
ae ee GEORGE K. GARRETT CO., INC. 
aT aT 1421 CHESTNUT STREET, PHILADELPHIA 2, PA. 
el 
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Hermetic RO Leas Motor 


Se 


THE STATOR 


Quiet and Unseen, It Will Be Extremely 
Popular On Many Leading Post-War Air- 
Conditioning and Refrigeration Units 


uietly and unseen, the Hermetic Motor 

will furnish the dependable power so 
necessary for air conditioning comfort or 
effective food preservation. 


Above we show a view of the motor’s work- 
ing parts. The Hermetic Refrigeration Motor 
has been reduced to just two simple, sealed-in 
parts —a stator and rotor — which you will 
hardly recognize as an electric motor. 


Sealed-in motors are not new. They have 
been used on small refrigerators quite suc- 
cessfully. But on larger units for air condi- 
tioning and frozen foods, Cen- 
tury engineers had to overcome 
many obstacles. For example, 
ordinary insulation on the motor 
windings of smaller units was 


not satisfactory for the larger motor windings. 


Century Engineers were the first to recognize 
the need for and to develop a combination of 
magnet wire with a basic new electrical insu- 
lation, which made possible, several years ago, 
the first successful integral horsepower motor for 
hermetically sealed refrigeration compressors. 


Many leading manufacturers of air-condi- 
tioning and frozen-food units — whose names 
are familiar to the American public — will use 
Century Hermetic Refrigeration Motors for their 
post-war products. 

For top performance and de- 
pendability, you can always rely 
on any of the many types of Cen- 
tury Electric Motors, built in sizes 


1/20 to 600 horsepower. 


ORE 


CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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From John Peel’s horn 
to the “New World Symphony”... 


BRASS 


always sounds the 
MODERN NOTE 


Te BRISTOL BRASS Corporation 
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Since time beyond recall, the music of every age has been 
memorably sung through mellow throats of Brass. Trends 
in music may come and go, instrumental designs may change, 
but Brass remains unchallenged as one of the basic mediums 
of musical expression. For no substitute can ever match 
the stirring tonal range of Brass, from deepest bass to 
highest-soaring soprano. Only metal can really ring... and 
of all metals, none rings so true, chromatically, as Brass. 
So safe to say that centuries from now, Brass will still be 
singing the new songs and swelling the new symphonies. 
There are countless other places in the arts, in industry 
and commerce, where Brass is likewise irreplaceable because 
of one of its unique qualities. And perhaps one of these 
qualities is exactly what you are looking for now, to give 
you an advantage in manufacturing or marketing a new 
product. We would like to explore that possibility with you 
...and meanwhile show you what uniform quality actually 


can mean, in Bristol Brass sheet, rod, and wire. 


- Makers of Brass at Bristol, Connecticut, Since 1850 





L here’s vem-like sparkle 
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®When you look at the gem- 
like, sparkling pieces of PLExt- 
GLAS pictured above, visualize 
how this gleaming beauty can 
be used for product embellish- 
ment. Refrigerator door han- 
dles, radio dials and bases, door 
knobs, trays, automotive and 
electrical appliances — all are 
places where the gem-like bril- 


Manufacturers of Chemicals including Plastics 


HERE 


ARE 3 


liance and luster of faceted 
PLEXIGLAS can add new interest 
and eye appeal. Almost any 
desired degree of brilliance can 
be achieved ...the directions 
outlined on the opposite page 
will tell you how. Keep them 
and PLEXIGLAS in mind when 
designing your postwar 
products. 


ANGLES 





... Synthetic Insecticides . . . Fungicides 



























i Plexiglas 


ON FACETING TO ACCENT GLITTER: 


- can best be obtained by cutting A. ANGLES LESS THAN 42.2°. Light hitting 
wm 


or molding facets into the back surface. SURFACE I vertically is transmitted (and refract- 
ed) through surFace II. Y 


Result: little glitter. 
the angle of the facets or prisms carefully 


. - 7 1 I 
. ° . ““3ae 
selected. To obtain the greatest brilliance, the my o 


angles of the facets to the front surface should 
be between 42.2° and 74°, as indicated in B. ANGLES BETWEEN 42.2° AND 45.9°. 


— a fall . Light hitting surrace I vertically is efficiently 
ecctions B and © at sight wheres saume reflected from surFaces II and III and back out 


through surrace I. Result: 
degree ranges are described. considerably more sparkle than 
A, particularly desirable when 
only topsurfaceof partis visible. 


The front surface should be left smooth, and 


effects obtainable with angles in three different 


rr «<- 





LOOKING AHEAD 


THROUGH C. ANGLES BETWEEN 45.9° AND 74°. Light 
hitting suRFACE I vertically is reflected from 
SURFACE II and refracted through surrace III. 
Result: usually highest degree of brilliance since 
light is picked up and reflected from both sides 
as well as top of prism; but 
less sparkle than B in applica- 
tions where only top surface 
is visible. 


Rohm & Haas is the pioneer and principal producer 
of acrylic plastics. Today PLexicLas is found on 
every type of Army and Navy plane— convincing 
proof of the qualities that have made it ‘‘aviation’s 













standard transparent plastic.” 

Why not investigate the ways in which it can 
give your products new sales advantages? Write or 
call our nearest office — Philadelphia, Detroit, Los 
Angeles, Chicago, Cleveland, New York. Canadian 
distributor, Hobbs Glass Ltd., Montreal. 


Only Rohm & Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS 
AND MOLDING POWDERS The diagram shows how the same pattern background. would 


appear when viewed through the tops of the three prisms shown 
above: A. Visible but distorted. B. Pattern not visible because 
of complete reflection. C. Visible but reversed. 





PLexicias is the trade-mark, Reg. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manufactured by Rohm & Haas Company 


Represented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrini 331, Buenos Aires, Argentina, and agents in principal South American cities, 


r 7 WASHINGTON SQUARE 
(oa me. aE ee 
: PHILADELPHIA 5, PA. 


Enzymes ... Cherricals for the Leather, Textile, Enamelware, Rubber and other Industries 





Multi —“lerminal Aewunetic Seals 


STUPAKOFF 


PART 9093-3 PART 9093-2A PART 9093-1] 


ALSO AVAILABLE IN STYLE 8B WITH 4 INSTEAD OF 8 TERMINALS AS SHOWN 
4 OR 8 TERMINALS STANDARD—OTHERS ON SPECIAL ORDER 


.080 DIA. HOLE 


HE Stupakoff Multi-Terminal Hermetic Seals illustrated were de- 

veloped primarily for transformer application. They offer excep- 
tional advantages to manufacturers concerned with the sealing of 
electrical components. 


Each seal is individually tested to withstand a minimum pressure 
of 30 pounds—electrical breakdown of 3400 volts— insulation resist- 
ance of ‘500 megohms—thermal shock from 94° C to 4° C. Relatively 
low in initial cost, the one piece construction eliminates individual CONSTRUCTION DETAIL 
soldering of terminals, resulting in lower handling and assembly costs, 


fewer rejects in the finished product VERTICAL DIMENSIONS SHOWN COMMON TO ALL PARTS 


Stupakoff hermetic seals are made with the alloy, 
Kovar,* which matches the expansivity of certain 
hard glasses from —80° to +450° C (approximate a, 
annealing point of the glass). Through a heating pro- ‘ é& ' ONE PIECE HEADER 
cess, the oxide of Kovar is dissolved into the glass to f i Stupakoff pioneered in the 
form a perfect bond—effective under the most ex- : ‘ 
construction of Multi-Ter- 


treme climatic conditions. nal H tic Seals. Th 
c s. The 

For users equipped for glass working, Stupakoff aioe “0 t left ; 
supplies Kovar as sheet, rod, wire, tubing, or fabri- * stlustration @ d on se 
cated into cups, eyelets, and special shapes. Com- Ee ' é taken from Technical Data 
pleted seals in many styles are furnished with single i. ; Sheet KV 7: published by 
or multiple, solid or hollow electrodes. Write De- y - Stupakoff in May 1937. 


partment K-56 for literature, samples, and deliveries 
on positive hermetic seals for your product. 


* TRADE MARK 337962 REGISTERED IN U S PATENT OFF 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 
c FOR GREAT Products for the World of Electronics 


| ACHIEVEMENT™ 
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HOW MUCH YOU . 
CAN SAVE 4 


SHAKEPROOF 


THREAD-CUTTING SCREWS 


SEND FOR FREE TEST KIT! 
Drive these screws yourself. 


Watch them actually cut a a thi files ‘ eo ee 
their own threads easily in s simple! Just figure what tapping costs you per 


any thickness of metal. See 
what a snug, tight fastening forget to add the cost of taps and maintenance. These 


each screw produces. Write costs are what you eliminate with Shakeproof 
fort Feet Kl No. ey Type 1 Thread-Cutting Screws. And, what’s more, 
é ¥ you save vital assembly time and get tighter, stronger 

fastenings, too! Get complete data and prices 


thousand machine screws used —and don’t 


on this faster, lower cost assembly method now! 


a oe 

> 

SHAKE ,00F inc. 
aa 


Tevssoenr e adguarle 2742729 


A 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue, Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois * In Canada: Canada Illinois Tools, Ltd., Toronto, Ontario 


Los Angeles Office Detroit Office 
5670 Wilshire Bivd., Los Angeles 36, Cal. 2895 E. Grand Bivd., Detroit 2, Mich. 
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F luorescent fixture manufacturers throughout the 
industry are enthusiastically welcoming the Twin 
Turret Lampholders—General Electric’s newest con- 
tribution to more efficient fluorescent lighting service. 
Here at last is the lampholder industrial users of 
fluorescent lighting have been looking for these 
past few years. The G-E Twin Turret Lampholder is 
designed for 40-watt fluorescent lamps. It is con- 
structed of sturdy metal housing with insulating 
material on the face. Starter receptacles are located 
between lamps to accommodate either FS-40 Watch 
Dog or the standard FS-4 starters. It’s available only in 
white. 

There are many reasons why we believe the Twin 
Turret will receive immediate popular acceptance. 


Here are only a few of the more important features: 


For additional information write to Section 
(0552-12 Appliance and Merchandise Dept., 
General Electric Co., Bridgeport, Conn. 


Hear the General Electric radio programs: “‘The 
G-E All Girl Orchestra’ Sunday 10 P.M. EWT, 
NBC. “The World Today” news Monday through 
Friday '6:45 P.M. EWT, CBS. “The G-E House- 
party” Monday through Friday 4:00 P.M. EWT, CBS. 


BUY WAR BONDS AND KEEP THEM 


GENERAL €@ ELECTRIC 


The Turret elimi- 

nates the ou. re- 
lacement of bro 
en lampholders 

once and for all. 


It provides posi- 
tive protection 
against the hazard 
of lamps falling 
out of fixtures. 


Lighting mainte- 
nance men need no 
longer waste time 
fussing with safety 
gadgets. 


The Turret’s pleas- 
ing design will add 
to the appearance 
and value of any 
fluorescent light- 
ing fixture. 


Lampsare easily in- 
serted by depress- 
ing either face of 
the Turret with 
one end of the 
lamp and slip other 
end in the _ op- 
posite lampholder. 
The Turret holds 
the lamps firmly 
in contact. 
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Deep into many Arctic regions, electricity is being carried for the first 


time in history, thanks to Laytex-insulated wire. 


Rubber insulation at its Best 
Yes, worldwide war has subjected Laytex to many new conditions — 


not only freezing cold, but tropic heat, moisture, and shattering shock U S$. 
— greater strain and wear than any single wire was ever meant to ae 
withstand . . . to a degree far beyond what was expected.’ 
ELECTRICAL 


Right now, the entire output of Laytex Wires and Cables is required 
0 ne ae WIRES AND CABLES 


for military needs. One day, Laytex will be once more available for 
Residential and Commercial Buildings, Police and Fire Alarm Systems, 
Communications, Signalling, Power, Control, and other exacting 


services, 


Listen to “‘Science Looks Forward’’—new series of talks by the great scientists of America—on ° j e 
the Philbarmonic-Symphony Program, CBS network, Sunday afternoon, 3:00 to 4:30 E.W.T. Serv in g Thr ough Science 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue + Rockefeller Center » New York 20, N.Y. * In Canada: Dominion Rubber Co., Lid. 
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Heli-Coil Screw Thread Inserts are helical 
coils of stainless steel or phosphor bronze 
wire. They protect tapped threads in light- 
metals, plastics and other materials with rela- 
tively low tensile strength, against abrasion, 
stripping, seizing and galling. 


cross-sectional area— weigh one-fifth as much 
as solid bushings of the same inside diameter. 
Used mainly in Army, Navy and commercial 
transport aircraft engines and accessories 


today, their post-war usefulness is unlimited. 


Write today for your copies of latest, 


They are installed much faster than solid detailed engineering literature. 


bushings—occupy less than half as much - 


THE ANT Fey, ENGINEERING REPRESENTATIVES: 
2 


DETROIT KANSAS CITY LOS ANGELES 
G. C. Brown and A. W. Reader Pacific Airmotive J. S. Wise 


Z 
% 
% 201 South Pleasont St. 1628 McGee St. Room 925, Pacific Mutual Bldg 
. Royal Oak, Michigan Konsas City 8, Mo. 523 West 6th St. 
Zz 
& 


Los Angeles, Cal. 
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UCM CCM LEM LCT 
to your Finish Supplier? 


POLYMERIN 


The Original Speed-bake finish 
A PRODUCT OF AULT & WIBORG 


DIVISION OF INTERCHEMICAL CORPORATION 
Cold-rolled steel diffusing shields for F. W. Wakefield *Reg. U:S. Pat. Off. 


Brass Company's fluorescent lighting fixtures are sprayed 


m 
= 


Ault & Wiborg Division of Interchemical Corporation 
350 Fifth Avenue, New York 1, N. Y. 


with one coat of high-reflectance white Polymerin® and 


b ° ° ; ° ° . 
aked for ten minutes at 300° F. in a near infra-red Please send, without obligation, ‘‘The Facts on Polymerin''—the 32-page, 


illustrated booklet which tells in detail how Polymerin has increased production 
speeds and provided a more durable finish for leading products of nine 


| 
| 
| 
major industries. | 
| 
| 
| 
| 


radiant energy oven. High-reflectance white Polymerin 
provides a minimum reflectance of 85 percent, in con- 
trast with ordinary enamels’ reflectance value of approxi- 
mately 79 percent. Thus, for F. W. Wakefield Brass idee 5 


Company, Polymerin both speeds production and helps Adavees:. 


them produce products of highest quality. 
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If it’s a gun, you simply open the breech— 
insert the shell or cartridge—close the breech 
—and you’re ready to fire. 


If it’s a motor or machine, you just slip the 
“CARTRIDGE” BEARING into its housing— 
assemble the housing—and you're ready for 
operation. 


Yes—the “CARTRIDGE” BEARING is as 
complete and self-contained, functionally, as 
a rifle cartridge or gun shell—fully charged, 
at the factory, with a heavy load of NORMA 

_“STABILITY-TESTED” GREASE; self-sealed 
against loss of lubricant or intrusion of dirt. 


No fussy fitting—no loose parts—no messy 
grease ‘“‘plumbing”—no chance for looseness 
—no running dry, no wear— 


q4'3 as * , f ad te ‘/ PATENTED 


NORMA-HOFFMANN BEARINGS CORP'N,. s:amroro, conn. Founded 191 


Sield Offices: NEW YORK + CHICAGO + CLEVELAND + CINCINNAT I+ PITTSBURGH + DETROIT + LOS ANGELES » SAN FRANCISCO « SEATTLE, WASH. 
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FREE NEW BOOKLETS! 


“SHADED POLE MOTORS," Form No. 

1887. "MATCHED MOTOR PARTS," 

Form No. 1871. “UNI-SHELL INTE- 

GRALH.P. MOTORS,” Form No. 1845. 

“MOTOR GENERATOR SETS," Form 
No. 1881 


Send for any or all of these booklets, now. 


Taw 
ee 


MOTORS 
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~ Jumping-off place for 
small-motor Jitters! 


Done for, finished, never 


to be found in any unit you 
design is the fractional horse- 
power motor that gets caught 
here with the “shakes.” For this 
“green-line” test tells Robbins & 
Myers engineers when a midget 
motor has fidgets, when magnetic or 
mechanical motor unbalance is causing 
excessive vibration. Needless to say, any 
design that doesn’t purr along smoothly 


calls for a new start—from scratch. 


In this test, all motor vibration on the 
spring-supported platform registers on 
the spherical pickup under the motor. 
This vibration, in turn, registers on the 


cathode-ray oscillograph where its mag- 


MOTOR DIVISION 


aed 2:00. Be a ee 0 eee 


HOISTS - CRANES ~ MACHINE DRIVES - 


FANS 


he Ree 


nitude and frequency can be studied 
from the green line on the screen. 

This test is but one of many that newly 
designed R & M fractional motors must 
pass. Constant checking of data calcula- 
tions is a habit with R & M engineers, a 
habit that assures your satisfaction. 
That’s equally true whether those motors 
are the stock type or are designed for 
special performance applications. 

In either case, our motor development 
engineers will be glad to discuss your 
postwar motor needs, now. Talk it over 
with them (naturally,* without obliga- 
tion) or ask for literature on the R & M 
fractional motor line. Today isn’t a bit 


too soon. 


SPRINGFIELD, OHIO 


# Canada, Ltd., Brontford, Ont. 


AD eee) 


& Myers Co 
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The Spring Washer holds 
all parts tight 


There are 4 or more parts in most bolted assemblies—a nut, a 
bolt, and 2 or more parts to be held together. So long as there 
is even the slightest pressure between the threads of the nut and 
of its bolt, the nut never se badges: ; but meantime vibration is wear- 


there is inevitable wear. 

That's why a strong spring washer must be used. Nothing but 
@ spring can retard this initial wear, and expand to hold the 
whole assembly tight. 

No matter whether you use a regular sondard nut or one of 
the many fixed or lock-nuts, be sure to specify Kantlink spring 
washers for real bolted security. 

Let us send you samples—send details of your application. 
Test and compare them on the same job with any type of nut, 
or with any other type of washer. —s 


The NUT holds 
one | end only 


RRNA: ve Chere & 
& 


Our Kantlink Spring Washers conform to Ordnance Standard 
Specification BECX 1-2-3-, and Army-Navy Aeronautical Standard 
AN 935, and U. S. Navy drawing 12-Z-22. 


Originators of KAN] {INK the long-range spring washer 


NATIONAL LOCK 
WASHER COMPANY 


NEWARK, NEW JERSEY, U. S. A. 
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BEND RADII 
WIRE DIAMETERS 


DIAMETERS DO 
= TAGE E| INSULATION RESISTANCE [1 
PERATING VOL ApPROVALL) 


B 
oO 


TV Co) DIELECTRIC STRENGTH 


G 
CURRENT CARRYIN 
RESISTANCE TO CORROSIVE C| CAPACITY 
FU © Ol 
RESISTANCE T 
G TEMPERATURESL_} 
OPERATIN EAT CI RESISTANCE TO COLD < 


RESISTANCE T 
STANCE TO FLAME 


SISTANCE TO ABR ASION 


Wire-Planned in The 


Design Stages 


ane oe 


NOW IS THE TIME TO INVESTIGATE ROCKBESTOS 
PERMANENTLY INSULATED WIRES, CABLES & CORDS 
Why risk wire-failure in your present products or post- 
war projects when it can be avoided by proper wire- 
planning? Just check your design and operating charac- 
teristics against the chart shown, above, and then select 
wires which will not only meet these requirements, but 
provide ample safety margins as well. 

Among the 125 standard permanently insulated Rock- 
bestos constructions, there are very probably wires, 
cables and cords particularly suited to the conditions 
under which your product is designed to operate. Other- 
wise, Rockbestos Research will be glad to go to work on 
a special construction for you. For recommendations 
or engineering advice, write to the nearest district 
office or: 

ROCKBESTOS PRODUCTS CORPORATION 


811 Nicoll Street, New Haven 4, Conn. 


ROCKBESTOS RESEARCH 


Solves Difficult Wiring Problems 
FOR VICTORY ... BUY WAR BONDS 


NEW YORK BUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIS 
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One of These Products | 


May Kick Back 


Due To Wire-Failure 


FLEXIBILITY 
OC CONDUIT DIAMETERS 
POSSIBLE OVERLOADS 


OC UNDERWRITERS’ 

oO : 
O - 
STANCE TO GREASE 

OO} RESISTANCE TO MOISTURE [) 


7 RATURES (] fame 
RESISTANCE TO VIBRATION [} AMBIENT TEMPERAT 


Rockbestos Firewall Radio Hookup Wire 
Sizes No, 22 to 4 AWG in 1000 volt rating, and No. 12, 14 and 16 AWG 
tn 3000 volt. 

The first lightweight, small diameter, flame-resistant 
hookup wire, designed in 1937 and widely used since in 
airborne and ground communication systems, electronic 
devices, instruments and apparatus. Operating tempera- 
tures range from 125°C. to minus 50°C. Also with tinned 
copper shielding braid and in twisted pair or tripled 
construction. 


Rockbestos Type CA Lead Wire 

Has high-dielectric strength and moisture resistance for 
use where heat and humidity are encountered. No. 20 to 
8 AWG solid or stranded copper, monel or nickel con- 
ductors insulated with synthetic tape and various thick- 
nesses of felted asbestos finished in black, white or colors 
for coding purposes. Also with All-Asbestos insulation 
only, for high temperature applications where moisture 
resistance is not required. 


Tee 
ee 


Tn ‘ 
Rockbestos Multi-Conductor 
Firewall Instrument Cable 


This unusually small diameter, light oN, 
weight, high-dielectric No. 26 AWG three Ye 
conductor cable was designed for anelectronic a : 
device in which three No. 22 AWG single conduc- 
tor aircraft circuit wires previously used had proved 
too bulky. It is made to a nominal diameter of .125” 
smaller than a No. 14 AWG single conductor 1000 volt 
) Rockbestos Firewall Radio Hookup Wire). Also in four 
@ and five-conductor construction. 

A few of the 125 different wires and cables developed for 
severe operating conditions by Rockbestos. 


LOS ANGELES SAN FRANCISCO SEATTLE PORTLAND, ORE 
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ar (78 FREE! 


SEND THIS COUPON NOW TO Ask your G-E Distributor for it 
YOUR LOCAL G-E MERCHANDISE DISTRIBUTOR A quick glance at this handy, easy-to-use Varnish 


Selector gives you all the facts on 7 outstanding in- 
sulating varnishes — characteristics, applications, 


' 7 baking and drying time, base, thinner, viscosity— 


i entiomen: everything you want to know. Ask your local G-E 


Merchandise Distributor for one and you'll always 
have this essential information at your finger tips, 
ready to use. A list of G-E Distributors is available on 
request from Section RIMA-552-29 Resin and Insu- 
lation Materials Division, General Electric Company, 
Schenectady 5, New York. 


Please send me a G-E Insulating Varnish 


Selector as offered in Electrical Manufacturing. 


Name j 
Title. mH y 
Company Dey shoe J 


Address 


GENERAL &@ ELECTRIC 


ee 


78 ELECTRICAL MANUFACTURING 





Quite a forming job, spinning this 


venturi tube in one piece. Don’t ask 
how they did it; we're not in on the 
secret. But we can assure you the part 
is seamless, made by spinning a single 
disc of Aleoa Aluminum sheet. 

Quite a compliment, too, for the 
material that can take that kind of 
forming. Credit this quality to the 
many years devoted to development of 


Alcoa Aluminum Alloys suited to that 





kind of work. Credit it to the manu- 
facturing skill responsible for turning 
out that kind of metal consistently. 

To be sure of the best, write ALCOA 
Aluminum into, your specifications. 


, od £ ALUMINUM COMPANY OF AMERICA. 


2179 Gulf Bldg., Pittsburgh 19, Pa. 
, 3 

, —* Aluminkm venturi tube spun from a single disc 

L 


by Feick Manufacturing Company of Cleveland. 
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Bunting Cast Bronze Bearings have endless variety 
—stock or special, simple, complicated, Leindant or 
precision, usual, unusual—Bunting alloys or your 
own. Look to Bunting for your bearing specifica- 


tions of tomorrow. The Bunting Brass & Bronze Com- 


pany, Toledo 9, Ohio. Warehouses in-principal cities. 


4 . 
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Every Good Feature 


You Could Ask! 


Copperspun Rotor—The ov/y rotor centrifugally 

cast in one piece—and of copper. 
A UNIQUE and exclusive 
feature of the new Fairbanks- 
Morse general-purpose mo- 
tor in frames 224 to 365 Ball Bearings — Sealed in and protected. 
inclusive is its cross-flow 
ventilation. 


Protected Frame — Excludes dripping liquids and 
falling particles. 


Recessed Conduit Box—An innovation for neat 


‘sam ; installations in close quarters. Conventional box 
Air is taken in at each end, also provided. 


flows through separated pas- 4 hs 
sages across the stator core, Adaptability — Frame gives protection in any 
and is exhausted simultaneously at both ends, as shown by mounting position because the vented bearing 
. Me i ¢ ee ° 
arrows on the cut-away view. The results — uniform cooling, brackets can be turned to four positions 90° apart. 


freedom from hot spots, longer motor life. Reversible frame permits locating conduit box on 


sao either side. 
Cross-flow ventilation as well as other advanced features 


put this motor out in front in stamina, in protection, and in Balanced Characteristics —A 40°C. motor with 
versatility. To appreciate fully what it can do for you, see it high efficiency and power factor, also excellent 
demonstrated. Write Fairbanks, Morse & Co., Fairbanks-Morse starting and accelerating torques. 

Building, Chicago 5, Illinois. 


Buy and Keep More War Bonds 


Fairbanks-Morse 42237" 


Diesel Locomotives - Diesel Engines - Generators - Motors - Pumps - Scales 
Magnetos - Stokers - Railroad Motor Cars and Standpipes - Farm Equipment 
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We at Dow know from experience that success fabricator plus raw materiats~preducer. Working 
in plastics is not a one-man nor even a one-_ together, this team saves time and moneéy~and 
industry job. It calls for the combined skill and puts plastics to work successfully. Call us—we’ll 
cooperation of manufacturer or designer plus do our part. 


THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN 
New York « Boston «+ Philadelphia « Washington « Cleveland « Detroit « Chicago «+ St. louvis « Houston « Sanfrancisco «* Los Angeles «¢ Seattle 





SARAN STYRON ETHOCEL 





STYRALOY 22 


PLASTICS 


BIE aa EE RALOY © ETHOCEL ¢ ETHOCEL SHEETING 
FILM @ STRIPCOA 
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IBRATION shortens the life of all 
types of equipment ranging from 

light delicate instruments to heavy, mas- 
sive machinery. Vibration lowers workers’ 
morale, slows them up, increases absen- 
teeism. Vibration is the enemy of efficien- 
cy. Lord is the enemy of vibration. 

Lord is the Pioneer and leader in the 
science of vibration control and isolation, 
and Lord Shear Type Mountings and other 
Bonded Rubber Products are the embodi- 
ment of many exclusive techniques and 
patented features developed through years 
of research and practical application. 


The bond in Lord Mountings between 
metal and rubber is as strong as the rubber 
itself, guaranteeing against failure of the 
mounting under stress which the rubber 
itself can take. ~ 


The rubber element in Lord Mount- 
ings is designed and molded to throw 


iT TAKES BONDED RUBBER Zee Shear 10 ABSORB VIBRATION 


LORD MANUFACTURING COMPANY 


ERIE, PENNSYLVANIA 


Have YOU 





flexing action away from the metal parts 
into the rubber body, preventing stress 
concentration at the edge of the bond. 


The rubber, either natural or syn- 
thetic, is carefully compounded to possess 
the correct degree of stiffness and other 
qualities required in the job for which 
the mounting is designed. 


Lord designs and processes allow the 
rubber element to function in free shear 
without chafing, providing uniformity of 
action and resulting in a greater degree 
of vibration control. 

Proper application of the Lord plan of 
scientific analysis and control make it pos- 
sible to reduce by 80% or more, the 
destructive forces of vibration. Without 
obligation to you, Lord Engineers will 
make a study of vibration problems in 
your product, offering recommendations 
for its effective reduction and control. 







Originators of Shear Type Bonded Rubber Mountings 
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figured the Costs of V: ibration ? 
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SHEAR TYPE 


Gouded Kubler 


* 
BUY EXTRA 
WAR BONDS 


* 


Can You Cash in 
on the advantages 
of Stainless-Clad 


Steel? 


Send for This 
New Booklet 
Now 


Hundreds of Uses for 
Granite City Superbond 
Stainless-Clad Steel 


Acid Tanks - Tubs 
Conveyors + Chemical Kettles 
Drums « Stills - Fume Stacks 

Linings - Pressure Vessels 
Tank Cars + Cooking Utensils 
Sinks - Cabinets 
Storage Tanks of all kinds 
Laboratory Equipment 
Building Fronts and Trims 
Fountain and restaurant 
equipment + Truck Bodies 


Bumpers - Accessories 


Facts you will want to know 


Both practical and technical, this Booklet 

EXPLAINS the many economical uses of Stainless-Clad Steel. 
SHOWS tests of the greater strength of SUPERBOND Stainless-Clad 
Steel after fracture, severe bending, and drawing. 

ILLUSTRATES welding methods. 

CONTAINS data on corrosion-resistance to a variety of reagents, and 
ANALYZES composition and physical properties of SUPERBOND 
Stainless-Clad Steel. : 

TELLS YOU —This Booklet tells the ease with which this type of clad 
can be formed, punched, beaded, and fabricated. Even extreme drawing 
jobs can be drawn on the same presses and dies used for mild steel. 


IT WILL PAY YOU TO WRITE FOR YOUR COPY OF THIS BOOKLET TODAY! 


Granite City Steel Co. 


Granite City, Ilinois 


Chicago « Cleveland Louisville > Memphis 
Denver + Houston Ay N hee A ahaa ae Milwaukee « Minne- 


Indianapolis * Kansas apolis * Moline + New 
City « Los Angeles York « St. Louis 


HOT ROLLED SHEETS © COLD ROLLED SHEETS © STRIPLATES © STAINLESS-CLAD © TIN PLATE © TERNE PLATE © ELECTRICAL SHEETS © TIN MILL PRODUCTS » PORCELAIN ENAMELING SHEETS 
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It has all the “makings” of a 
refrigerated wall or shelf 


Alcoa Aluminum tubing and sheet pro- 
vide excellent heat-conducting properties, 
light weight, fine appearance, and long 
life. Furnace brazing joins the tubing to 
the sheet intimately and securely, making 
the assembly quickly and inexpensively. 

What a combination for any manufac - 
turer of refrigeration or air-conditioning 
equipment! 


Men interested in determining what 





Taking an aluminum tubing-to-sheet 
brazed assembly from the furnace. 


ALCOA ALUMINUM 


Aleoa Aluminum and brazed assemblies 
like this will do for their products can ob- 
tain metal for experimental purposes. 


We'll tell you how. Write ALUMINUM 










Company OF America, 2179 Gulf Build- 


ing, Pittsburgh 19. Pennsylvania. 
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COLD-FORGED...on bolt-making machinery... 


for strength, accuracy, appearance and economy 


The same method that is used so suc- 
cessfully to manufacture RB&W EM- 
PIRE Bolts was used to produce these 
special parts... with maximum strength, 
accuracy and appearance, and at lowest 
cost. 

Cold-forging on RB&W equipment in- 
creases tensile strength, intensifying the 
grain while preserving the flow lines of 
the metal . . . and provides an automatic 
inspection of the material. Headed parts 
are formed with extreme accuracy, for 
this modern machinery is operated to 
very close tolerances. Threads are per- 
fect. Appearance is unmistakably that 
of a quality product. 
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because RB&W'’s 
equipment operates at very high speeds, 


Costs are lower, 


and, in cold-forging, the scrap waste is 
virtually eliminated. 


THE LONGEST EXPERIENCE IN 
AUTOMATIC COLD-FORGING 


This is RB&W’'s 100th year. The his- 
tory of this company is also the history 
of automatic cold-forging, for it in- 
troduced the original automatic cold- 
heading machine and has since pioneered 
in Many respects to improve the quality 
and lower the costs of fasteners and other 
parts which can be cold-forged. 


In planning new parts, consider the 


many metal shapes which can be pro 
duced by cold-forging and also that 
RB&W's experience and facilities make 
it your logical source of supply. At pres 
ent, wartime commitments have monop 
olized those facilities; meanwhile, keep 
in mind the advantages of this method. 


. 


Rot. ee 


Russell, Burdsall & Ward Bolt and Nut Company. 
Factories at: Port Chester, N. Y., Coraopolis, Po., Rock 
Falls, IN. Sales offices at: Philadelphia, Detroit, Chicago, 
Chattanooga, Los Angeles, Portland, Seattle... with the 
industry's most complete, easiest-to-use catelog. 














Now—for the first time—an insulating 


varnish is available that approaches Fiber- 
glas, mica and asbestos in ability to resist 
heat, moisture and corrosive fumes. This 
new varnish is DC-993—a member of the 
new chemical family of SILICONES. 
Silicones—a modern chemical miracle— 
are a new group of chemical compounds 
made from sand, brine, coal and oil. A new 
semi-inorganic group of compounds ob- 


tainable in liquid, plastic and other forms. 


em det || | 


Sand + Goal + Brine+ Oil 


DC-993 is the member of this new silicone 
group that is best suited for use as an insu- 


lating varnish. DC-993 is a joint develop- 





ment of Dow Corning chemical research 


‘ and Westinghouse “know-how”. 


Why Use DC-993? 


The vulnerable component in ordinary 


varnish is organic carbon. When Fiberglas, 


asbestos or mica is bonded with an organic 
varnish, lack of heat stability in the varnish 
cancels many of the advantages of these 
heat stable materials. 

In DC-993, the carbon skeleton of the 
resin is replaced by a chemically inert 
silicon. So, in DC-993, we have an insulat- 
ing material that approaches Fiberglas, 
mica or asbestos in ability to resist heat, 


moisture and corrosive fumes. 





D € 
Hiberglas Asbestos Mica 993 


How is DC-993 Applied 2 


DC-993 is applied by dipping, spraying 


or brushing like any ordinary insulating 
varnish—the only difference being, a baking 
temperature of 250 deg C (482 deg F) is 
required to set DC-993. 


Advantages of DC-993 


fl Service life of electrical insula- 


tion is increased many times. 
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Greater protection against ex- 
cessive ambient temperatures 
and overload temperatures than 
is possible with conventional 


insulating varnishes. 


Greatly increased protection 
from moisture and chemical 
laden atmospheres . . . because 
DC-993 is inert and does not 
become cracked or crazed after 


long service. 


Proof —The improved insulating values of 
DC-993 have been proved both in labora- 
tory tests and in service. 


For instance — In one laboratory test, mag- 
net coils insulated with DC-993 have been 
in operation over 10,000 hours at an 
observed temperature of 275 deg C 
(552 deg F). 


For instance—a large number of magnet 
coils of various types insulated with DC-993 
are in operation on street railway controls 
and records indicate a life considerably 


longer than Class B insulated coils. 
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For instance—A generator insulated with 
DC-993 ran 3000 hours at a temperature 
of 250 deg C (482 deg F), equal to a 
tremendously longer life at a normal 
operating temperature than obtainable with 


any other insulating varnish. 


DC-993 is Available Now 


DC-993 insulating varnish is available 
for immediate shipment in one, five, ten 
and fifty-gallon containers—also Fiberglas 
or asbestos insulating cloth, tape, tying 
cord and sleeving coated with DC-993; 
and Fiberglas and mica combinations can 
be supplied. 

Write for descriptive booklet on DC-993. 
Write to Westinghouse Electric & Mfg. 
Company, P.O. Box 868, Pittsburgh 30, Pa. 


J-06381 


Westinghouse 
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INSULATING. 
MATERIALS 





@ FIRE RESISTANCE 


@ ARC RESISTANCE 


@ REDUCED TOXICITY 


@ STRENGTH 




















Melamine Fiberglass Laminate—INSUROK T-712—is a brown TESTS OF FACTORY-RUN INSUROK T-712 ad 


plastic product of the type requested by the Navy for all electrical Made at Richardson Laboratories lat 


aaa s , a Tensile strength Ye” thickness 
power, lighting, interior communications, fire control and ’ 


Lengthwise 45,600 psi. ‘ (le 
other shipboard electrical installations. Crosswise .37,900 psi. $6 
Flexural strength Ye” thickness Be 
: ica . as . . Lengthwise 53,700 psi. acl 
@ Laminated INSUROK T-712 is superior to many other Sieenatee 50,400 psi. as 
»5 of sheet insulati : »< . sist: > It has Compressive strength = of 
types of sheet insulation in fire and arc resistance as Fatwise (Ya""%5"x 5) 97,200 pel J 
reduced toxicity in the case of unavoidable fires; does not Edgewise (Y2"x'/2"x/2") ad 
: : ; . 7 5 ’ Lengthwise 29,460 psi. 
readily support combustion; is higher in mechanical Crosswise 24,600 psi. in 
a it aaa ee : : ss Impact strength Izod method per inch of notch de 
and electrical properties; lower in expansion under heat Flatwise (Y2"xY%4") 
and moisture, and has high tensile and compressive Longtbwise Greater than 33 ft. Ibs. 6 
: ae : Crosswise 27.4 ft. Ibs. : § 
strengths. Richardson Plasticians have also developed Edgewise (/2"x'4") Wii 
. ° ° Lengthwise 18.8 ft. Ibs. vi 
modern and economical methods of fabricating Geeceaten 16.5 ft. Ibs. = 
. r . . . 1 ” ‘ 
this product. Write today for complete information as ane mritrntens 2910" tr ‘e . dei 
re tes ‘ osaue sec. 
on Laminated INSUROK Grade T-712! Moisture Absorption /e” thickness 
24 hours in water at 77° F +e 1.84% lar 
Dielectric Constant in 
Loss Factor Soa 
Dielectric Strength 





Short Time . 590 volts /mil 
Step by Step 410 volts /mil 


The RICHARDSON COMPANY 


a: ROSE PARK it NEW BRUNSWICK FOUNDED 1868 INDIANAPOLIS 1 ee) LOCKLAND. CINCINNATI 1 









TROIT OFFICE 6-252 G M. BUILDING, DETROIT 2. MICHIGAN NEW YORK OFFICE 75 WEST STREET. NEW YORK 6 
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.@ For years, it has been taken for granted that the out- 
put wave form of a Vibrator Power Supply necessarily 
must be a rectangular wave with its characteristic 
“swingback” or commutation lines. With the develop- 
ment of very sensitive radio equipment this, of course, 
caused shock excitation of the audio and RF tuned cir- 
cuits. In equipment designed for sine wave, operation 
on square wave resulted in the wrong ratio of A and B 
voltages applied to the tubes. 

Realizing the need for eliminating the difficulties aris- 
ing from square wave operation, Electronic Labora- 
tories research department has perfected a Vibrator 
Power Supply which can supply a sine wave at powers 
up to several hundred watts from any DC source, In 
addition, this output is stable and has excellent regu- 
lation characteristics with load and input voltage. 

Referring to the diagram at the top of this page, L 
(leakage reactance) and the condenser, “C”, form a 
series resonant circuit. This circuit establishes a voltage 
across the secondary inductance,L,. This voltage rises 
as Ly, is varied until it is established by the saturation 
of the secondary inductance,L,. The saturation charac- 
teristic of the inductance, L,, is such as to sustain sinou- 
soidal voltage across the condenser, “C’’. This results 
in a smooth sine wave output voltage, substantially in- 
dependent of the input voltage. 

An elementary form of this system is shown in 
figure 1. The power transformer consists of a primary 
winding, “P”, energized from the battery through the 
vibrator. The secondary winding, “S”, is separated from 
the primary by magnetic shunts, and the tank con- 
denser, “C”, is across the secondary winding. 

Since the reactive energy stored in the system is 
large, compared to the actual energy dissipated by the 


NOW, A VIBRATOR POWER SUPPLY 
WITH A SINE WAVE OUTPUT 


| ae eee = 
i 
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Figure I 


load, this system is also independent of load changes. 

Careful design of the primary circuit insures proper 
commutation for long life and reliability. Any number 
of voltages can be had from the system by properly 
tapping the tank circuit. 

* * * * * * 

&:Z Vibrator Power Supplies have wide application in 
many fields: radio, electrical, electronic, marine, avia- 
tion and railroad. Their high efficiency and versatility 
with multiple inputs and outputs, enable them to meet 
many power supply. needs. They may be designed to 
provide any wave form required for specific equipment. 
... Economy is assured because of long, efficient service 
with minimum maintenance. £2 Engineering Service 
is available to discuss your power supply problem and 
to design a vibrator power supply to meet specific volt- 
age, power, size and weight requirements. 

Model illustrated is a typical £2 Vibrator Power 
Supply with sine 
wave output and 
voltage regulation. 





The unnecessary waste of manpower, equipment and 
interrupted service caused by failure of bolts, screws, and 
other fasteners made from improper materials deserve 
the serious attention of engineers and manufacturers. With 
today’s progress in engineering alloys, it is not necessary 
to use materials that waste away from rust or fail without 
warning due to season or stress corrosion cracking. 


For example, fasteners, fittings and connectors made 
from Duronze average approximately 100,000 pounds per 
square inch in tensile strength as compared to ordinary 
materials which when manufactured are approximately 
70,000 pounds per square inch and deteriorate rapidly with 
time. Duronze defies time and maintains its strength and 
dependability despite moisture, continuous stress, temper- 
ature extremes, weathering, smoke and corrosive gases. 


Engineers interested in preventing costly failures and 
reducing maintenance should specify high strength, cor- 
rosion resisting Duronze for bolts, nuts, wire and cable 
connectors; U bolts, cap, machine and wood screws; nails 
and other fastenings. Duronze is ideal for applications 
such as power and communication lines; railway signal 
apparatus; outdoor construction; railway cars, ships, planes; 
water meters and water works equipment; sewage reclaim- 
ing plants, process industries, industrial applications; 
underground and surface construction. 


Contact your nearest Bridgeport Office for complete 
information about Duronze Engineering Alloys, and write 
for Duronze Manual, just revised, which contains eighty 
pages of charts, tables, technical information and practical 
suggestions for product improvement. 


ay BRIDGEPORT BRASS COMPANY 
“Bajdgepo BRIDGEPORT 2, CONN. «< _ Established 1865 


NOTE: Bridgeport does not 
make fastenings, but supplies 


wire and rod to screw and 
bolt manufacturers. 


| BRIDGEPORT BRASS 
| 
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rom 1 to 9999" 


“Take a Number 


MICRO 
SWITCH 


SNAP-ACTION 


Will "Remember’ It » 
even at 2500 1r.p.m. 


© First Industrial Corporation 4 


This Cycle Repeater of the Counter and Control Corporation of Milwau- 
kee, Wisconsin, employs a Micro Switch snap-action switch to make or 
break the circuit at any predetermined number from 1 to 9999. 


The Counter and Control Corporation chose a Micro Switch product 
for the operating heart of this Cycle Repeater because of its proven accu- 
racy of response through millions of repeat operations, Too, its tiny, com- 
pact size combines with its rugged construction to meet the needs of 
their application, =| ' 


This device is an automatic, predetermined counter, self-resetting and 
self-repeating . . . something new in controlled production. It is used as 
an integral part of production machinery to control cycles, operate sig- 
nals, lights, bells, relays, motors, conveyors and elevators. 


Once the predetermined number is set, the Cycle Repeater can be run 
at as high a speed as 2500 r. p.m.,and the snap-action switch will make or 
break the contact at the point required. This is accomplished by a cam 
which actuates the switch after the proper sequence of gear revolutions in 
the counter mechanism. 


Hundreds of designers, in every branch of industry, are finding the 
ability of Micro Switch products to switch substantial loads at line voltage 

. without the use of relays . . . makes them ideally suited for a wide 
variety of electrical controls in both war and peace production. Design 
engineers should know all about these Micro Switch controls. We'll be 
glad to send you as many copies of our Handbook-Catalog as they may 
require. 
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The plastic enclosed switch “A” is bolted 
to a bracket which is attached to the 
counter housing. 


After the proper sequence of gear revo- 
lutions in the counter mechanism, a cam 
‘“B” on the gear arrangement presses the 
plunger ‘‘C’”’ agairst the adjusting screw 
et 

The lever pivoted at ‘‘E”’ then causes the 
bar to release its pressure on the switch 
plunger which either opens or closes the 
electrical circuit as desired. Spring “F 
acts as a counterbalance to restore im 
mediately the pressure on switch plunger 
for another cycle of operations. 
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7 This is the basic switch —a 
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thumb-size, feather -light, plastic 
enclosed, precision,snap-action 
switch. Underwriters’ listed and 
rated at 1200 V.A., at 125 to 
460 volts a-c. Capacity on d-c 
depends on load characteris- 
tics. Accurate reproducibility of 


performance is maintained over millions of operations. Basic 
switches of different characteristics are combined with vari- 
ous actuators and metal housings to meet a wide range of 


requirements. 
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'D LIKE TO SEE 
ABOUT SOME SMALL Do you 


CE Ce KNOW WE MAKE 


MOLDED PLASTICS, 
7 





THIS conversation might 
















easily occur at our re- 
ception desk because 
here under one roof and 

management we produce 

both small motors and 






molded plastics in large 






quantities for use in widely 
different products. 


oe AT GENERAL INDUSTRIES 


sy 
) ; Take small motors. We've built Smooth Power 
units for many years for our own line of velvety operat- 
ing recorders, record -changers and turntables. We 
supply standard or designed-to-order Smooth Power 
drives and assemblies for automotive devices, controls 
and other small electric products. Our customers include 
leading manufacturers in a wide range of industries. 


gre 


gone i _ - 
C Now about molded plastic parts. We have the Tyg 
equipment for small and large work in any quantities. 



















Our engineers, mold makers and machine operators eae ee 
have the combined “know-how” to deliver better plastic 
parts quicker and at prices in line with our established NDUSTRIES 
high quality. If you visit our factory (and you'll be 

ol hh, Acai iat COMPANY 
welcome) you'll be amazed at the diversity of our work 
and at the length and quality of our customer list. 


Yes, you can buy both small motors and 
molded plastics for your postwar prod- 
ucts from General Industries. We suggest 

a general discussion now, to be followed 
by details when our war work has been 
finished. It will be appreciated if you will 
address the specific division . .. motors 
or molded plastics. 
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cn INSULATING VARNISHES 


Distributed by 
INSULATION MANUFACTURERS INSULATION & WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U. S. A. 
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THERE'S a good deal more to an efficient, de- 
pendable electrical coil than a routine wind- 
ing. Basic engineering, for.one thing. Engi- 
neering that thinks right from the conception 
of each problem. 


The proper relationship of many variables 
must be analyzed, weighed. Anaconda coil en- 
gineers put emphasis on the correct type, size, 
shape, insulation, cost, as well as winding. 

The quality of the magnet wire also is im- 
portant. Anaconda controls it from raw cop- 


per, through fabrication, to application on 
the finished coil. 


This means that as a coil producer Ana- 
conda also has the advantage of its long expe- 
rience in making magnet wire. By the same 
token, Anaconda magnet wire production 
benefits by Anaconda coil experience. 


Lv 


ANACONDA 


GENERAL OfFices: 25 Broadway, New York City 4 


Add to these features Anaconda’s excellent 
manufacturing facilities and expertly trained 
personnel. ; 

Anaconda engineering service for coils and 
magnet wire is always yours for the asking. 
Contact any sales office. 


WIRE & CABLE COMPANY 


Subsidiary of Anaconda Copper Mining Company 


CHICAGO OFFICE: 20 North Wacker Drive 6 * Sales Offices in Principal Cities 
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VOW FLYING (THE SUNTAY. MASTHEAD 


uy The coveted Army-Navy Production Award was presented to the Santay Corpor- 
ation on March 24, 1945! It represents official recognition for the fine record estab- 
lished by Santay in producing war equipment. The entire Santay organization is 
justifiably proud of this award... our country’s expression of approval for a job well 
done. All of our facilities have been working 24 hours a day for many months, for 
VICTORY! Santay’s war production has concentrated upon our regular type of 
products .. injection molding, metal stamping and electro-mechanical assemblies. 
The skill and precision craftsmanship for which Santay..workers are widely known 
are indicated in this award. These same fine qualities can be depended upon in post 


war production in equal or surpassing measure to that employed in our production 
before and during the war. 





INJECTION MOLDING METAL STAMPING ELECTRO-MECHANICAL ASSEMBLIES 


SANTAY CORPORATION 354 NORTH CRAWFORD AVE. CHICAGO 24, ILLINOIS 


FORMERLY SINKO TOOL & MANUFACTURING CO 
REPRESENTATIVES: POTTER & vat 29 WILKES T T 


hae, NEW 
RTLAND AVEN 


AN 7 
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WESTON rusuLar RESISTORS 


WESTON tubular resistors . . . widely used since their 
introduction over a decade ago . . . furnish another out- 
standing example of sound engineering coupled with 
engineering foresight. For no new ‘hurried’ resistor 
design was needed in order to meet exacting military 
specifications that called for protection against tropical 
humidity, arctic and high working temperatures, and 
salt air. The WESTON tubular resistor met these new 
specifications . . . and in a rugged, non-fragile design 
tried and proved throughout the years. These resistors 


conform to and are approved under joint Army Navy 
Spec. JAN-R-29. Bulletin A-12 gives complete specifica- 
tions. Send for your copy . . . Weston Electrical Instru- 
ment Corp., 582 Frelinghuysen Ave., ‘Newark 5, N. J. 


A a aa 


ALBANY * ATLANTA * BOSTON * BUFFALO * CHICAGO > CINCINNATI © CLEVELAND * DALLAS * DENVER * DETROIT * JACKSONVILLE * KNOXVILLE * LOS ANGELES * MERIDEN 
MAINNEAPOLIS * NEWARK * NEW ORLEANS * NEW YORK °* PHILADELPHIA * PHOENIX © PITTSBURGH * ROCHESTER * SAN FRANCISCO * SEATTLE © ST. LOUIS * SYRACUSE 
In Canada. Northern Electric Co.. Ltd.. Powerlite Devices. Ltd. 
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Another Alcoa Contribution 
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to greater engine reliability... 


You can safely operate Alcoa Aluminum bear- conductivity lowers surface temperatures. 
ings at higher loads. This is a proved fact— Don’t be surprised when an engine builder gives 
proved repeatedly under scientific control on you this evidence of a big step forward—*We’re 
the test floor and under the varied cireum- using Aleoa Aluminum bearings for better per- 
stances of severe routine service. formance and greater reliability.” A number of 

These bearings are bearing metal clear manufacturers have standardized on them for 
through. Alcoa bearing alloys offer excellent their heavy-duty work. ALUMINUM COMPANY OF 


bearing characteristics. Their high heat America, 2179 Gulf Bldg., Pittsburgh 19, Pa. 
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( BODINE OFFERS... 


WIDE VARIETY OF SMALL MOTORS 
—EXPERT ENGINEERING SERVICE 


High torque at low speed Motor and reducer... all one unit 


Quiet and smooth-running —dependabie 


Bodine fractional horsepower motors are available to you... from 1/6 hp down 
to 1/2000 hp ... in more than 3,000 standard specifications. With this large 
selection, there is usually a motor of standard specifications that will meet special 
requirements for power, speed, mounting, or compactness. Furthermore, the Bodine 
highly skilled engineering staff will gladly help you in the selection of the right 
motor for the job. 

This combination of product and service does away with the guesswork so 
often associated with new motor applications. Your needs will receive our most 
careful consideration. 


BODINE ELECTRIC COMPANY 


2256 W. O10 ST., CHICAGO 12, ILL. 


BODINE MOTOR USED ON 
NEW TYPE VARIABLE SPEED DRIVE 


The Graham Variable Speed Drive is a new type of power unit for in- 
dustrial service. It combines motor, variable drive, and speed reducer in a 
single, compact unit. Speed changeovers are made without changing chains, 
belts, or pulleys. A control knob gives micrometer adjustment of all speeds 
from zero to maximum. 

This variable speed drive, made by Graham Transmissions, Inc., is powered 
by a Bodine motor selected to fit the service required. A Bodine speed reduc- 
tion unit is likewise selected to fit the particular application. Bodine motors 
and speed reduction units are standard equipment, because they have demon- 
strated their dependability and long life in industrial applications. 


qe WIDEST VARIETY OF PRR TIONAL HORSEPOWER MOTORS = 
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How RAYTHEON VOLTAGE STABILIZERS 
_ Assure Dependable Operation of 


Precision Equipment 


@ CONSTANT AC OUTPUT VOLTAGE | 
- Raytheon Voltage Stabilizers control fluctu-. 
ating input voltages and hold constant 
_ Output voltage to = 46%. gn 
(@ WIDE AC INPUT VOLTAGE Limits: 
Raytheon Voltage Stabilizers will: stabilize | 
input voltages varying from 95 to 130 volts. 


@ QUICK RESPONSE 
Raytheon Voltage Stabilizers stabilize the 
varying input voltage within 2 cycles. Varia- 
tions cannot be observed on an _ ordinary 
volt meter. 
ENTIRELY AUTOMATIC 
Raytheon Voltage Stabilizers are entirely 
automatic in operation. They require no 
adjustments or maintenance. 
NO MOVING PARTS 
Raytheon Voltage Stabilizers have no mov- 


ing parts .. . Nothing to wear out, thus 
assuring lone life. 


ENDBELL MODEL 


SEND FOR THIS NEW BULLETIN... 


It contains a complete description of how 

the stabilizer operates, its advantages, per- 
formance curves, dimensions and other pertinent 
facts. Simply request Bulletin DL 48-537 and 
your copy will be promptly mailed. 


| 
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The Unseen Component 
1 in Products « « -« 


PRODUCTS are made from blueprints, precisely 
to measurement and specification. In view of our 
modern techniques in mass production it might 
be presumed that they are all exactly alike. Under 
the stress of onerous competition, a baffled pur- 
chaser sometimes concludes that the products of 
different manufacturers are also alike in all es- 
sential respects. Yet it is not so. 


Among hundreds or thousands of parts, all 
similar in appearance, the inspectors will find a 
lower rate of rejection among those completed by 
certain operators. These men, or women, may be 
found upon study to possess a little greater ability, 
a finer perception, a more serious and intelligent 
concern for their work. They are likely to be 
better parents and better citizens as well as better 
workmen. Character, honesty and integrity are 
reflected in their work. 


So also in the larger aspects. That hulk of 
a product over there may be just a complex as- 
sembly of parts, mechanical and electrical, skill- 
fully put together to enable the whole to perform 
certain specialized operations. But it is likely 
to be something more. He who conceived that 
overall design succeeded in conveying an impres- 
sion of power and strength. He was clearly some- 
thing of an artist, working with metals and stresses 
and electrons instead of with paints and brushes. 
But he was more of an engineer, for the great 
mass lives and moves when the invisible spirit of 





NG MAY 1945 





power is brought in through simple little wires. 
Only an engineer could design orderly motion 
and function and timing into that great coordina- 
tion of diverse parts. 


Something of the designer himself has gone into 
the machine, too. The radius of those fillets may 
reflect the conservatism or the liberalism of his 
politics. The sure response of the mechanism to 
the operator’s controls may hark back to the feel 
of a boy’s hand upon the steering wheel of a 
tractor on a mid-west farm. The sturdiness of 
structural members bespeaks his ancestors’ habits 
of building, not for a few years, but for a life- 
time. 


And what about that nameplate with the name 
of the manufacturer in bold relief? The answer 
is seen in the eyes of the old man when he pauses 
a moment on his way through the plant, lays his 
hand affectionately against the dark metal and 
remarks, “Another one almost ready for test, 
Jim?” Something of his character as well as that 
of his men, their integrity and honor, has become 
an inherent part of that machine, just as much as 
if it had been specified. 


Products are made from inanimate materials 
and parts according to insensible blueprints. But 
they are designed and built by men who, con- 
scious of the fact or not, put something of them- 
selves into the products. 





To Specify Electronic Equipment 


Know Its Characteristics 


* A survey of types of equipment for application of electronic control. 


Part I, 


presented here, deals with rectifiers, motor controls, timers and miscellaneous 


applications. 


Part II, to appear in July, will consider photoelectric. types. 


O. W. LIVINGSTON 


Industrial Control Engineering Division, 
General Electric Company 


electronics in connection with our war effort 

have made many people conscious of the pos- 
sibilities of this class of control, it should be appreciated 
that the use of electronic control in industry has been 
rapidly growing over approximately the last 15 years. 
The purpose of this article is to explain some of the 
fundamental types of equipment being used in order to 
facilitate the correct application of these devices and 
to stimulate the extension of these basic methods to 
other sound applications. 

Probably the simplest and most basic electronic de- 
vice is the rectifier. The electronic rectifying element 
in these equipments may vary from the high-vacuum 
kenotron in equipments having d-c outputs in kilovolts 


W eee the recent spectacular achievements of 
A; 


and milliamperes, to large water-cooled pumped igni-_ 


tron tubes having outputs of several thousand amperes 
at d-c voltages of 250 and 600. Many equipments of 
this nature have been described in other articles, but a 
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few typical ones falling particularly in the industrial 
control field will be noted. 

Rectifiers may be classified as general-purpose or 
special-purpose types. Fig. 1, at the top of this page, 
shows a simple 12.5-ampere, 250-volt, d-c general-pur- 
pose rectifier in a wall-mounted enclosure with front 
cover removed. A separate anode transformer of suit- 
able primary voltage is mounted external to the equip- 
ment and provides not only anode voltage supply but 
also suitable excitation for the filament transformer, 
the cathode protective time-delay relay, and the anode 
contactor. This expedient makes it possible to use one 
standard panel and enclosing case with different trans- 
formers for several different a-c supply and d-c output 
voltages, which minimizes the number of different rec- 
tifier units that must be stocked. 

Fig. 2 shows a 3-kw, 250-volt, d-c phase-controlled 
rectifier, designed for use as a synchronous motor field 
exciter, mounted in a switchgear cubicle together with ~ 
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other control equipmeut. This rectifier, which incor- 
porates such features as manual adjustment of the field 
voltage by grid control and time-delay undervoltage 
protection, might be considered as a special-purpose 
rectifier. Other exciters of this type have been built 
incorporating automatic power factor correction. 

Fig. 3 shows a front view of a special-purpose con- 
trolled rectifier employing 12 thyratron tubes in a 
quadruple zig-zag circuit to give an output of 100 
amperes at 125 volts d-c with an output voltage regu- 
lation of one-half of 1 per cent or less from one-quarter 
to full load. Six of the main tubes are mounted in the 
front and six in the rear, to minimize ventilation prob- 
lems. A small hinged regulator unit, readily removed 


Fig. 2 (left).—Rectifier for supplying field ex- 

citation to a synchronous motor, mounted with 

other equipment in the upper section of a switch- 
gear cabinet. 





Fig. 3 (right).—Thyratron-controlled rectifier 
for producing a constant-voltage d-c output from 
3-phase, 60-cycle supply. 


for inspection, is mounted on the upper part of the 
front panel. This regulator compares the output voltage 
of the rectifier with a “standard” voltage obtained from 
a glow tube, the amplified “difference” being used to 
phase-control the output to minimize this “difference.” 
This equipment also incorporates three balancer units 
in the output of the regulator to maintain approxi- 
mately equal distribution of current among the’ various 
Y’s in spite of variations of tube characteristics or aver- 
age tube voltage drop. 

At the other extreme, Fig. 4 shows a high-voltage, 
low-current rectifier designed specifically for an air 
filter. This equipment which employs two high-vacuum 
diodes in a voltage doubling circuit, has an ‘output of 20 
milliamperes at 13,000 volts and 2 milliamperes at 6,500 
volts simultaneously. . The higher voltage is used to 
operate the “ionizer” and the lower voltage on the filter 
plates of the filter unit. 

Another form of special-purpose rectifier, known as 
the phanocharger, is shown in Fig. 5. This equipment 
is designed particularly for floating “station batteries” 
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on the line and is rated 12.5 amperes d-c at 129 volts. It 
maintains the battery voltage substantially constant, 
taking over most small loads from the battery because 
of its very flat regulation. However, when heavy mo- 
mentary loads are imposed on the battery, the phano- 
charger current is limited to prevent damage to the 
battery. This equipment consists essentially of an un- 
controlled rectifier in series with a saturable reactor. 
The degree of saturation of the saturable reactor is 
then regulated by a tube regulating circuit to maintain 
essentially constant terminal voltage up to full load 
when the current limit comes into action, limiting the 
current to a safe value. 


MOTOR CONTROL 


Within the past five years, the field of electronic motor 
control has expanded rapidly and promises to be one 
of the most important industrial uses of electronic de- 
vices. Various forms of this control permit wide speed 
range, accurate speed control, motor current-limit ac- 
celeration, high rates of response, multiple preset speeds, 
frequent speed change and reversal without wear of 
moving parts, and control from low energy level-signal 
such as may be required in certain process controls. 
To understand the various forms of electronic motor 
control, it is helpful to classify these equipments as to 
the types of motor and main power circuit employed. 

One of the simplest types of motor control circuit is 
used with the d-c split-field series motor. Fig. 6 shows 
a schematic diagram of such a motor used with two 
thyratron tubes to complete the main power circuits. 
It will be evident that if the grid potentials are so 


Fig. 4.—High-voltage, low-current rectifier supplying 
two d-c voltages, 6500 and 13000, to air conditioner. 





Fig. 5 (left).—The phanocharger, a special-purpose rectifier designed especially for operation with floating 


batteries. 


Fig. 8 (center).—Simple thy-mo-trol equipment for controlling basic speed range of fractional- 


horsepower motors. Fig. 9 (right).—Thy-mo-trol equipment for speed control of a fifteen-horsepower motor. 


adjusted that the right-hand tube passes current and 
the left-hand tube remains non-conducting, impulses of 
current will flow from top to bottom of the armature and 
from left to right through the forward field during 
that portion of the cycle that the upper a-c supply bus 
is positive with respect to the lower. This results in 
motor-rotation in the forward direction. If the reverse 
tube is energized and the forward tube blocked by the 
grid potentials the reverse field is energized, producing 
motor rotation in the reverse direction. If the control 
is turned full on, the motor speed is determined by the 
speed-torque relation of the motor and that of the con- 
nected load. If a lower speed is desired, it is possible 
to phase-control the conducting thyratron tube to effec- 
tively reduce the voltage applied to the motor. 

Thus, we have a power circuit which permits revers- 
ing and speed control if suitable grid excitation is em- 
ployed. The grid control circuit used with this main 
power circuit may take on many different forms, de- 
pending upon the purpose of the control. If the control 
is purely a manual phase control, poor speed regulation 
will be obtained if the load torque varies. If this is 
objectionable, it is sometimes desirable to couple a d-c 
tachometer to the motor shaft and compare its voltage 
with a reference standard. 

The difference between these two quantities may then 
be amplified and used to turn on the proper tube to 
the proper degree, to bring the difference between the 
tachometer voltage and the reference standard to a mini- 
mum. This type of control, which is basically a speed- 
regulating system, is capable of giving very nearly 
constant speed under varying torque conditions. 

Still other grid control systems may be used for other 
purposes, such as using the motor as a torque amplifier, 
or to move some object in space to maintain a pre- 
determined relation with something else, as in some of 
the register controls. 

The split-field series motor is generally limited to 
rather small sizes (%4 hp and smaller) while for larger 
power requirements the standard shunt-field d-c motor 
is frequently used with electronic control. One of the 
easiest ways of controlling the speed of a shunt motor 
over a limited range is by field weakening. Fig. 7 shows 
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at (a) a simple schematic diagram of a d-c shunt motor 
with the armature supplied from a d-c power source and 
the field supplied from a controlled rectifier. The rec- 
tifier may then be controlled in such fashion as to obtain 
the required motor control. 

For example if speed is to be held accurately, the 
output of a d-c tachometer on the motor shaft can be 
compared against an adjustable “standard” voltage. 
Through a suitable amplifier, if necessary, the difference 
tends to strengthen the field if the tachometer exceeds 
the standard and to weaken the field if the tachometer 
voltage is less than the standard. Actually this circuit 
is generally modified as shown at (b) so that a certain 
minimum field current is supplied from the d-c source 
and the field is not completely de-energized if the motor 
speed momentarily drops too low because of suddenly 
applied load. For certain applications, this power cir- 
cuit may also be used with other grid circuits, such as 
those employing a resistance-inductance phase split in 
which the inductance consists of a solenoid with a mov- 
able plunger connected to a “rider roll” in such a man- 
ner that the wire or cable being reeled is maintained 
under constant tension. 


LIMITATIONS OF THE METHOD 


Field control of this type has two principal limitations 
in that the motor speed range is limited to base speed 
as minimum, and it is still necessary to have a d-c power 
supply and starter for the motor armature. It has 
the advantage that the tube equipment need only control 
the field, so that the size of the electronic equipment is 
minimized. 

This limitation in speed range may be overcome by 
the use of controlled rectifiers to supply both the field and 
the armature of the d-c shunt motor. Due to the ex- 
treme flexibility of this arrangement, and the fact that 
all power is taken entirely from the a-c supply, this type 
of equipment has had widespread use. Most of the 


‘equipments are of the speed regulator type. That is, 


the controlled rectifiers have their grid phases shifted 
automatically, due to small changes from the set speed, 
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in such a manner as to maintain almost constant speed 
as the load is varied over wide limits. Some of the 
more precise controls of this type use a tachometer to 
obtain the speed signal volts, but many of the standard 
equipments use the motor armature voltage. In the 
latter case a current signal rectifier, which gets its ex- 
citation from a current transformer in series with the 
armature tubes, is employed to give an IR drop correc- 
tion. In effect, part of this voltage, proportional to cur- 
rent, is used to “buck” the actual armature voltage so 
that the net effect approaches more nearly the armature 
counter-emf, which is a true measure of speed. This 
adjustment may be used to give under- or over-com- 
pounding of speed as well. ~ 

Another feature gerierally obtained with this type of 
equipment is current limit during acceleration or under 
abnormal overloads. The current signal may be com- 
pared with an adjustable standard, so that as long as it 
is lower than the standard it has no effect on the output. 
However, if it exceeds the standard, it takes priority 
over the speed regulator and performs the necessary 
phase-shifting of the grid excitation to limit the arma- 
ture current even though the speed is under the present 
value. Through ingenious circuit arrangements, this 
phases the field rectifier on if the motor is above basic 


speed, and phases the armature rectifier off in the © 


basic range. 

Shown in Fig. 8 is a small control for the basic speed 
range only for a one-half-hp motor. Fig. 9 shows a 
larger equipment built for a 10-hp motor. Equipments 
of this type have been built up to 20 hp, using hot- 
cathode thyratron tubes, and it seems feasible to extend 
the range upward in the future by using the mercury- 
pool ignitron tubes either of the sealed-off or pumped 
type for extremely large d-c motors. 

Fundamentally, a single controlled rectifier is capable 
of supplying current in one direction only. The shunt 
motor controls just mentioned resort to reversing con- 
tactors in the armature circuit if it is necessary to run 
the motor in either direction. In many applications this 
is a very feasible method of control, but in some follow- 
up and positioning applications it is necessary to reverse 
so frequently that this could not be tolerated. For small- 
size motors it is sometimes possible to use two opposing 
single-phase, half-wave rectifiers, as shown in Fig. 10. 


FORWARD 
FIELD 


REVERSE 
TUBE 





Fig. 6.—Schematic diagram of reversing motor con- 
trol using a split-field series motor. 


The field is excited from a constant-voltage rectifier or 
other independent source. When tube A is turned on, 
the current flows from top to bottom of the armature 
and the motor turns in one direction. If tube A is 
turned off and tube B is turned on, the current and 
the direction of motor rotation is reversed. This type 
control, together with suitable grid control circuits, has 
been used where frequent and rapid reversals are en- 
countered. 

It would seem that this general scheme of providing 
two controlled rectifiers for the motor armature, one 
for the forward direction and one for reverse, might be 
suitable. for larger motors by simply making the recti- 
fiers larger. This has been resorted to in some cases, 
but the complications in limiting the circulating currents 
between the two rectifiers in the large sizes, and the 
additional cost of the extra rectifier, have generally 
made other methods preferable. 

In equipment of the larger sizes, above that of direct- 
controlled rectifier type, considerable use has been made 
of the Ward Leonard System with electronic control on 
the generator and in some cases the output motor field. 
Many of these designs use a tachometer for obtaining 
the speed signal. As long as the tachometer voltage is 
under the desired preset speed voltage, the generator 

(Continued on page 184) 


Fig. 7 (left)—Two methods of motor speed control, using controlled rectifier in the field circuit. Fig. 10 
(right).—Scheme of control for reversing small shunt motor, using two opposing half-wave rectifiers. 
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Fit the Plastics to the Performance 


Requirements of the Product 


® Plastics continue to keep pace with product development. Some newer 


materials have characteristics suggesting application to particular products. 


PAUL F. BRUINS and HILTON H. ATLAS 


Department of Chemical Engineering 
Polytechnic Institute of Brooklyn 


N SPITE of the trend toward the over-publicizing 
and glamorizing of plastic materials the policy 
of the plastics producers has been directed toward 

a sensible understanding of the properties and appli- 
cations of plastics. Engineers, designers, and consum- 
ers are aware of the advantages of plastic materials 
and also of their shortcomings. The plastics manufac- 
turer is also keenly aware of this and is constantly 
striving toward the development of new and improved 
materials. The present activities of the industry are 
producing new and improved plastics as a result of a 
better understanding of performance requirements. 

One of the important design factors in electrical 

equipment is the temperature limitations of insulating 
materials. In addition to being a problem to the maker 
of electrical products the problem of temperature limi- 
tations has been a challenge to the producer of plastics. 
The raising of temperature ceilings, use of these ma- 
terials with high-frequency currents, the retention of 
mechanical properties under conditions of extreme low 
temperature, and other arduous physical requirements 
made necessary by the war, have presented challenges 
which have been met successfully in most cases, 

Possibly the most outstanding and important im- 

provement in the development of more heat-resistant 
materials has come with the appearance of the silicone 
polymers. The silicones are an entirely new class of 


Compounds of vinyl chloride acetate can be applied as 
insulation on wires and cables by extrusion. They 
are also fabricated in tubes and over-all “jackets.” 


PAUL F. BRUINS HILTON H. ATLAS 


high polymers, being semi-inorganic in nature. Chemi- 
cally these materials may be placed in a group bounded 
on the one hand by glasses and silicates, which are 
purely inorganic, and on the other hand by the or- 
ganic plastics. Although research work was being 
conducted with organo-silicon-oxygen derivatives along 
definite, premeditated lines, the development was greatly 
stimulated by the advent of improved methods for spin- 
ning glass filaments. Glass filaments for electrical 
insulation require the conjoint use of insulating resins 
and varnishes having superior heat, electrical and 
moisture-resistance properties. The chemical tech- 
nology of the manufacture of the silicones is quite 
complex and by varying the conditions a multitude of 
products can be produced. The silicones are now being 
manufactured in a wide variety of forms including 
liquids, lubricants, greases, varnishes, resins, and 
rubbers. 

In the search for glass-like silicone polymers a series 
of water-white, odorless, inert liquid silicones was dis- 
covered and was of the first group of silicone polymers 
to reach commercial production. The liquid silicones 
which have been announced so far are characterized 
by the following general properties: 

a. Water-white, brilliantly clear, mobile liquids which 
remain fluid at low temperatures. 

Unusually low rate of viscosity change over a wide 
temperature range. 

Stable to heat, neutral «in reaction, chemically inert 
and non-corrosive to metals. 

Higher flash-points than petroleum oils of equivalent 
viscosity. 

Low surface tension, about 20 dynes per centimeter. 
The fluids readily wet clean, dry surfaces of glass, 
ceramics, and metals, thereby making them water- 
repellent. 

Highly resistant 


to oxygen, oxidizing agents, 
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Polyethylene resin is a tough, horny, translucent material. Here it is, ready for the molding press. 


mineral acids and corrosive salt solutions. 
g. Incompatible with rubber, synthetic rubber polymers 
and the polymers of organic plastics. 
h. Insoluble in water and the lower: primary aliphatic 
alcohols ; they are soluble in most organic solvents. 
i. Non-volatile, except for low-viscosity grades. Weight 
loss and vapor pressure negligible up to 400 F. 
j. Low dielectric constant and power factor over a wide 
frequency range. 

There are three series of fluids which have varying 
useful ranges. The fluid types are specially made for 
varying service conditions. In the field of hydraulics, 
liquid silicone polymers may be employed as damping 
fluids, gage liquids and for fluid pressure-operated 
devices. They are applicable because of their low 
viscosity change with temperature, their retention of 
fluidity at temperatures far below zero and their inert- 
ness toward metals, coatings, and gasketing materials. 

The study of the silicones is an entirely new approach 
to the field of high polymer chemistry and is indeed 
a tribute to the research and vision of leading plastic 
producers. Although basic research had been done on 
silico-organic compounds for almost forty years by Dr. 
Frederic Kipping the commercial possibilities of these 
materials were only recently developed. A leading glass 
company has been studying and developing the use of 
glass fibers for electrical insulation. The important 
advantage of the glass fiber for this application lies in 
its ability to withstand the effect of high temperatures. 
In the course of the development work it was found 
that there was no varnish or resin that was sufficiently 
heat resistant to use in conjunction with glass fibers. 

The great variety of silicone resins should prove use- 
ful for electrical insulation, for molding and laminating, 
and for protective coatings. These resins will have all 
of the high temperature resistance of other types of 
silicones. In the field of protective coatings, for ex- 
ample, no paint or enamel except vitreous or porcelain 
has been able to withstand high teniperatures without 
suffering such film failures as bad discoloration, crack- 
ing, or brittleness. Enamels can now be made from 
silicone resins which will show no discoloration of 
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whites, after exposure for hundreds of hours to tem- 
peratures as high as 250 F. These films are also re- 
sistant to water, acids, and alkalis. Such finishes will 
undoubtedly find many uses as baking enamels for 
refrigerators, ranges, radiators, etc. 

The ability »& the silicones to. withstand high tem- 
peratures suggested their use with insulation. 

Another large manufacturer has been investigating 
these materials since about 1932 and has made con- 
siderable use of them in electrical equipment. In 1943, 
he announced a new waterproofing material for use on 
cloth, paper, ceramics and other materials. At. the 
present time there are at: least five different types or 
forms of silicones being marketed; they are: 

a. Silicone resins, lacquers and varnishes. 

b. Silicone fluids. c. Silicone greases. 

d. Silicone rubber. 

e. Silicone waterproofing (methyl silicon chloride). 

Another electrical .manufacturer has recently an- 
nounced that with. the new silicone. varnishes as in- 
sulation materials, a 25 per cent increase in power out- 
put of an electric motor can easily be attained because 
of the increased efficiency due to the higher operating 
temperatures. . 

No discussion of the silicones would be complete 
without reference being made to silicone rubber. The 
primary advantages of this material at the present time 
are its unusually high temperature stability and a low 
compression set at high temperatures. Silicone rub- 
ber is being successfully used in applications where the 
performance requirements are very exacting. An ex- 
ample is in the use of this material in the gaskets for 
the turbosuperchargers in the B-29 bombers. The 
temperature conditions are such that natural and syn- 
thetic rubbers were unable to meet the rigors of con- 
tinuous operation. Silicone rubber retains its flexibility 
in: spite of the severity of 150 hours of continuous 
operation of the turbosupercharger at a temperature 
of 300 F. Silicone rubber gaskets are also being suc- 
cessfully applied in Navy searchlights. By virtue of 
their thermal resistance and retention of resiliency they 
are able to withstand the effects of jarring and con- 
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tinuous exposure to high temperatures. There is still 
a great deal of work to be done in perfecting and im- 
proving the silicones, but they have definitely estab- 
lished themselves as materials to be reckoned with in 
our industrial economy. 

An entirely new group of thermoplastic materials that 
are finding extensive application as insulation for con- 
ductors required in transmitting ultra-high frequency 
currents used in radio and electronic circuits, are the 
polyethylene resins. They are semi-rigid, translucent 


Courtesy of “Electrical Engineering” published by 
the American Institute of Electrical Engineers. 


A silicone-treated motor, opened for inspection 
after running on test for 3376 hours with hot- 
spot temperature of 250 C. 


The 
excellent electrical insulation characteristics of these 
materials is evidenced by a power factor of 0.0002- 
0.0003 and a dielectric constant of 2.2-2.3 over a range 
of frequencies up to 10% cycles. 

The polyethylenes can be produced, depending upon 
conditions of manufacture, with varying tensile 
strengths, elongation at break, tear resistance, plasticity 
and brittleness temperature. The ‘constancy of elec- 
trical properties over a wide range of frequencies, the 
sinall effect of temperature on dielectric strength, the 
independence of electrical properties and humidity 
changes due to low moisture absorption, and the ex- 
tremely low specific gravity indicate that the use of 
these materials in future years will be extremely wide- 
spread. One obvious disadvantage of thermoplastic 
materials that has limited their applications, is that of 
poor dimensional stability at normal service tem- 
peratures. The product designer has been forced in 
many cases, because of poor dimensional stability, to 
limit his choice to other materials. This has been done 
often at a sacrifice in general properties such as ap- 
pearance, electrical properties and ease of fabrication. 

The field of applications of thermoplastic has been 
considerably broadened with the appearance of a series 
of resins, the development of which has made possible 


plastics which possess many unusual properties. 
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a broader use of thermoplastics by providing a material 
of improved heat resistance, evidenced by ASTM heat- 
distortion points ranging from 195 to 300 F. The high 
heat distortion points in conjunction with low moisture 
absorption and zero plasticizer content gives a material 
of excellent dimensional stability over a wide tem- 
perature range. The mechanical properties are equiv- 
alent to polystyrene and the material has excellent 
dielectric strength. The dielectric constant and power 
factor: are superior to electrical grade phenolic ma- 
terials and the ASTM arc-resistance is similar to that 
of polystyrene. The material at: the present time is 
going entirely into war applications. Its potential uses 
are enormous and include: coil forms, condenser cases, 
battery jars and accessory parts, connector inserts, 
crystal holders, instrument panel-light domes, switch 
parts, and electronic instrument parts. 


STYRENE POLYMERS 


The trend toward the improvement of existing plas- 
tics that have established their commercial worth is 
evidenced by developments in the field of styrene poly- 
mers. Polymerized styrene, or polystyrene, is a thermo- 
plastic material with excellent dimensional stability and 
unique insulating properties. Polystyrene, however, 
in spite of its advantageous properties, has one obvious 
shortcoming. The handicap of low heat resistance has 
severely limited its possible applications. This in- 
ability to resist higher operating temperatures has 
virtually excluded it from applications involving con- 
tact with boiling water, uses in radio and electronic 
instruments where operating conditions necessitate ex- 
posure to elevated temperatures, and other industrial 
applications involving even moderately high working 
temperatures. An attempt has been made to remedy 
the shortcomings of polystyrene. The resulting prod- 
uct was a modified styrene polymer. The improvement 
resulted in an increase in the heat distortion point of 
about 15 F. Although the material has found im- 
portant uses in electronic applications the heat distor- 
tion point was still too low for general application. 

In order to circumvent the heat limitations of a pure 
styrene polymer research work was directed towards 
the chemical modification of the styrene molecule. The 
result of the investigations led to a plastic material 
which is chemically polydichlorostyrene. The poly- 
dichlorostyrenes are characterized by high heat resist- 
ances and the retention of the electrical insulating 
characteristics of polystyrene. The ASTM heat dis- 
tortion point is about 240 F and the electrical proper- 
ties make possible its use in ultra-high frequency and 
super-high frequency applications. The future applica- 
tions of the polydichlorostyrenes will be controlled to 
a great extent by the factors of cost. Present cost 
of manufacturing is rather high and this would indicate 
that the material will find specialized uses where the 
electrical and mechanical requirements can overcome 
the relatively high cost. 

The trend in engineering toward lighter structures 
through the use of light structural materials has given 
an impetus to plastics as well as the light metals. An 
extremely interesting approach to the increased appli- 

(Continued on page 222) 
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Good Neighbors and Critical Needs 


¢ Latin America has supplied vast quantities of raw materials in great 
variety for the electrical equipment needed by the U. S. Signal Corps. 


MILTON B. HERR, 
Major, Signal Corps, U. S. Army 


navy officers in Washington prepared lists of 

“strategic” and “critical” materials which United 
States industry must have in making munitions and 
which could not be produced at all in the required quan- 
tities in our own country. Plans were made for keep- 
ing the shipping lanes open for these materials and 
estimates of requirements were prepared for use when 
the day of need should arrive. . 

The experience of the war has demonstrated the need 
of such planning and the accuracy with which the work 
of the military planners was done. Shortages of stra- 
tegic and critical materials have affected most branches 
of industry and nearly all civilians. The electrical in- 
dustry has had its share. The United States Signal 
Corps, however, purchaser and user of enormous quan- 
tities of electrical equipment in amazing variety, invites 
attention to the part played by our neighbors on the 
South in supplying strategic and critical materials. 
Latin America’s contribution of raw materials needed 
for Signal Corps equipment has been so important that 
it constitutes one of the strong planks in the platform 
of hemispheric unity. Here are some of the items: 

Quartz crystal, the high-grade crystal used in Sig- 


; EARS before this war began, studious army and 
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nal Corps radio sets, comes from Brazil. Its value for 
use in radio instruments was discovered in 1922, but 
the manufacture of radio crystals has assumed vast 
proportions only since the outbreak of the present war. 
It enables a radio sending station to stay precisely on 
its wave length and this sharp control of radio frequen- 
cies is vital in war actions where many tanks, planes 
and ships must remain in constant communication. 
Copper is, of course, of prime importance in the 
manufacture of communications equipment. It goes 
into the wires that get the message through and into 
the wires that light and power our war factories. The 
copper ore contribution of Latin America, especially 
Chile, is of the utmost importance to America’s war 
effort. Production of copper in the United States is 
very great, but the Latin American production almost 
equals it. Our war effort would be critically hampered 
without the infmense copper resources of our neighbor 
countries, chiefly along the Andean mountain chain. 
Mica is important in the electrical industry and 
therefore in communications, since sheets of this min- 
eral can be cut or split according to specified dimen- 
sions for use in insulation. Mica is one of the few 
strategic minerals that is used alone rather than in alloys 
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or other compounds. Only high-grade mica can be 
used in communications equipment, and of this type or 
quality the United States produces only about one-fifth 
of what is needed. A large proportion comes from 
Brazil and Argentina. 

Platinum, although used in small quantities, plays a 
vital role in the successful operation of electrical in- 
struments connected with signal transmission. Tele- 
graph, telephone and radio are all dependent upon it. 
Latin America—chiefly Colombia—produces about 
40,000 ounces of platinum a year, and much of this 
finds its way to the American war factories which make 
communications equipment. 

Numerous ores vital to our war production, for 
example, iron, bauxite (for aluminum), lead, man- 
ganese and tungsten (for hardening metals) and 
vanadium, are produced in quantity in Brazil, Chile, 
Cuba, Peru and other Latin American countries. 
\sbestos, useful in packing and in making gaskets, is 


also produced in large amounts; and rubber, native to 
the Amazon Valley but subsequently an “expatriate” 
grown chiefly in the Malay Peninsula, has returned to 
its original haunts and is now being widely cultivated 
not only in the Amazon region but in other tropical 
portions o& South America. It will ultimately be im- 
portant, though not in time to help greatly in winning 
this war. Guayule rubber, however, is now being ex- 
tensively grown in Mexico, and this substitute for tree 
rubber is already becoming important. 

Fourteen of the twenty Latin American countries 
have declared war on the Axis. The other six have all 
severed relations with Germany and Japan. Their 
contribution, in varying degrees and in various fields, 
is important to the United Nations and especially to 
the United States. In no respect is it more directly 
beneficial than in supplying the materials vitally needed 
to produce and maintain the world’s greatest commu- 
nications system, that of the U. S. Army Signal Corps. 


Electrical Manufacturers Take a Bow 


® The “industry that serves all industry” is subject of a tribute 
radio program to which NEMA’S General Secretary makes reply. 
GEORGE B. CUMMING 


General Secretary 
Nationat Electrical Manufacturers’ Association 


he electrical manufacturing industry recently received 
tribute on the Union Pacific Railroad’s weekly radio program, 
“Your America,” saluting major American industries. Mr. 
Cumming’s address on that occasion is reproduced here.— 
The Fditors. 


to America consists in providing the apparatus, 
equipment and appliances which form a corner- 
stone for the highest standard of living in the world. 
These products enable Americans to produce more goods 
to be sold for less money, and thus they earn more money 
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with less effort and discomfort. With this money they 
buy more goods at less cost, and get more out of life. 

The American workman has at his disposal more 
electrical horsepower to assist him in his work than 
any other workman in the world. With the equipment 
developed through the years, he has unbelievably effort- 
less and accurate control of this horsepower. In many 
cases, long sequences of infinitely accurate processes 
are carried on automatically. As such power and con- 
trol increase, the quantity of production increases and 
the wear and tear on the workman becomes less. 

In many cases, new processes are developed which 
would be impossible without electricity. Cases in point 
are resistance electric welding of very thin metals, in- 
dustrial electric heat, and industrial X-tay. Factory 
and office lighting has improved by leaps and bounds, 
so that employes can do more accurate work with less 
strain on eyes and nerves. And in offices, electricity is 
applied to business machines to simplify man’s toil. 

What is true of the factory and office is becoming in- 
creasingly true on the farm as electric power becomes 
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available. The drudgery of drawing and hauling water 
is eliminated. Modern dairying almost demands elec- 
tricity. Arc welding is used for repairing farm machin- 
ery. Small electric feed mills, electrically driven silage 
cutters, and brooders for poultry, all tend to make farm 
labor more efficient and less wearing. 

And in the home, the pioneers were the electric light 
and the electric flatiron. Various table cooking appli- 
ances, electric fans, refrigerators and ranges are ac- 
cepted as commonplace, but even they are undergoing 
improvements. Meanwhile, the newest comers in the 
field of utilitarian home devices are the electric storage 
water heater, dishwasher, and home freezer. 

I would not attempt to mention all the things which 
electrical manufacturers are doing which assist in the 
war effort and will affect the future well-being of Amer- 


ica. Despite the improvement and development of the 


past, this industry knows that it is still in its infancy, 
and that it can continue to supply better and better 
equipment to enable Americans to continue to get more 
out of life in Your America. 
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ROTARY HEAD 
VERSATILE MILLER 


It takes five motors and a large 
distribution panel, all designed 
into the whole, to furnish the 
power for this unusually flexible 
milling machine. In addition, 
there are bracket lights at two 
points and controls at several 
locations, supplied with 110 
volts, single phase, from a built- 
in transformer. Motors are for 
spindle drive, rotary head drive, 
power table feed, coolant pump 
and air pump, the first being the 
largest —three - quarter horse- 
power. Motors, all three-phase, 
are placed directly at the points 
where power is applied, with 
many combinations possible. 
Built by Kearney and Trecker 
Products Corporation 
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ELECTRIC PENCIL 
SHARPENER 


A universal-type motor, a mercury 
switch that automatically starts and stops 
the motor, and a flexible cord-and-plug 
connection are the electrical elements of 
the Electro-Pointer for sharpening pen- 
cils. Manufactured by the Triple “E” 
Products Company with the cooperation 
of Kurz-Kasch, Inc., in designing and 
molding the general parts, this little 
machine uses die castings inside and a 
plastic housing outside. 


HARDENING GEARS BY INDUCTION 
HEATING 


Heating gears and pinions by high-frequency induction for 
the purpose of hardening may not be new, but Lepel High 
Frequency Laboratories have made an innovation with their 
roto-heating and quenching attachment for their standard 
induction heating units. By rotating the gear during the 
heating and quenching cycle, an unusual degree of uniformity 


is achieved in the hardening effects. The unit comprises a 
motor-driven spindle, high-frequency coils, and water-cooled 
quenching ring. 
























FOR INSIDE INSPECTION 


To help in obtaining the inside facts 
when inspecting shells, cavities, castings, 
tubes and other objects with deep open- 
ings, the McGill Manufacturing Com- 
pany has designed this No. 7500 in- 
spection lamp. A 100-watt spotlight 
illuminates the interior to be examined 
and a mirror, adjustable as to angle, per- 
mits the inspector to view the interior 
surfaces from a convenient position. 
Light is not projected into the eyes. 





OPTICAL COMPARATOR USES COLOR 


Utilizing complementary colors, the shadow of a piece undergoing inspection, magnified 
and projected upon the screen, is fitted into the projection of a master-negative made 
from a similar piece previously found to be perfect in dimension. The operator quickly 
determines whether the test piece is acceptable and, if not, the amount of any devia- 
tions. The master-negative is projected through a green filter, so that the space shown 
as white on the screen in the illustration is actually green. The eye, by the principle 
of reversal, sees the shadow of the test object as magenta in color. Any deviations 
from standard dimensions by the test piece are seen at once as black or white and can 
be measured. Made by Rex Laboratories. 
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RELATIVE HUMIDITY BROUGHT UNDER CONTROL 


Room air is circulated by an electric 
fan through an enclosure in which are 
evaporator coils connected to a sepa- 
rate condensing unit. Moisture is thus 
removed from the air and relative hu- 
midity is lowered but the automatic 
electric controls operate to prevent 
undue cooling of the dehumidified air. 
A thermostat and a humidistat are 


electrically connected to a solenoid 
which controls the flow of refrigerant 
through the coils. Relative humidity 
may also be increased, a strip heater 
being located in the bottom of the 


cabinet to evaporate water for that 


purpose, as required. All these con- 
trols operate automatically. Manufac- 
tured by American Coils Company. 





Materials-Handling and Conveying 
Calls for Husky Motors 


¢ High starting torques, variable speeds, dual drives, regeneration 
and moments of inertia are just a few of the problems faced by 
the engineer designing motor drives for this class of equipment 


WARD J. HEACOCK 
Electrical Engineer 
Link-Belt Company, Chicago 


offer no more difficulty in the selection of their 
motor drives than to provide sufficient horse- 
power rating to handle the maximum expected load and 
sufficient starting torque to start the load under the 
most adverse conditions expected as regards the in- 
fluence of low temperatures, overloading, low voltage, 
settling of material after shut down, lack of proper 
lubrication, etc. Consideration must also be given to 
motors operating in ambient temperatures higher than 
40C and in altitudes over 3300 feet above sea level. 
Most conveying equipment is characterized by having 
a static friction considerably higher than its running 
friction. Usually the double-cage type of squirrel-cage 
motor is ideal for this equipment, as it develops a high 
starting torque which drops off with acceleration so 
that its speed-torque characteristic matches fairly well 
with the conveyor characteristic and the rate of accelera- 
tion is reasonable. Figure 1 illustrates how the double- 
cage motor characteristic matches a conveyor as com- 
pared with the standard squirrel-cage motor. 
Unbalanced pulley types of vibrating screens some- 
times have a very high torque requirement at about 
one-third speed as shown in figure 2. The torque curve 
of the driving motor must be sufficiently high to keep 
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above this critical point or the motor will not accelerate 
the screen beyond this point, even though the actual 
horsepower requirement at full speed is relatively small. 

Weigh larries are generally driven satisfactorily by 
means of a hoist-type squirrel-cage motor with primary 
resistance control for torque control, rather than speed 
control, in order to cushion the starting so as not to 
impose too much shock on the scale knife edges. For 
this reason weigh larries are more susceptible to over- 
motoring difficulties than most other conveying means. 

Rotary mine-car dumpers operating at under three 
dumps per minute and at speeds of less than four revo- 
lutions per minute can usually be handled with a stand- 


W ound-rotor motor driving a belt conveyor. 
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Wound-rotor motor applied to a monitor lowering 
machine. 


ard crane- and hoist-rated motor. At higher speeds, it 
is desirable to use two-speed motors in order better to 
control the stopping for accurate spotting. For more 
than three dumps per minute, it is necessary to carefully 
work out the duty cycle. It is sometimes found that 
auxiliary means for cooling the motor are required. 
These rotary dumps are an interesting study because 
friction, inertia, and gravity all have important influ- 
ences. The counterweight, balancing the side plate used 
as a chute for the contents of the car, must be placed 
not just to balance the plate, but also to utilize its 
gravitational effect to assist in stopping. If it is low, 
as at A in figure 3, its full inertia effect will be noticed, 
but its gravitational effect will be small; located at B, 
it will have the same balancing effect, the same inertia 
effect, but a much more helpful gravitational effect. 
This lessens the starting load on the motor and lessens 
the stopping by the brake. 

Multi-motor drives present more problems than sin- 
gle motor drives. These drives are further complicated 
if they are to be made adjustable as to speed. 

In multiple motor drives as applied to trolley con- 
veyors, mold conveyors and other chain conveyor 
drives, the factors to be considered are chordal action 
of sprockets, slight variations’ in pitches of chain and 
distribution of loading. For single speed drives of this 
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sort, it is essential that the motors have a higher sli; 
characteristic than is standard with most motors in 
order that no motor or no portion of the chain shall be 
seriously overloaded. For adjustable speed multi-motor 
drives for trolley conveyors, a variable voltage systen 
using direct-current motors having considerable regu 
lation and a common generator has given very satis 
factory performance. In this case and in mold conveyor 
drives, units of the self-synchronizing type cannot 
be successfully used unless supplemented by means 


STANDARD y 


DOUBLE CAGE 


CONVEYOR 


of a differential as there is no chance for give-and-take 
between the driving motors. On the other hand, the 
self-synchronizing drive is ideal when used in conjunc- 
tion with a variable speed device, such as the well 
known PIV (positive, infinitely variable) gear, where 
it serves to keep two or more units in exact speed rela- 
tion, the units not being mechanically tied together. 
In this case the drive serves as an electrical line shaft. 
Such drives are used for applications such as that be- 
tween a carcass conveyor and a viscera table in meat- 
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packing houses. A _ self-synchronizing unit is used 
also as an “electrical line shaft” in the case of two 
elevators, too far apart for a common drive, where 
the two elevators must register exactly at various levels. 
The usual crane-and-hoist motors drive each elevator 
independently, but are held to exactly the same num- 
ber of turns each by means of auxiliary self-sychroniz- 
ing units. 

Dual motor drives as applied to belt conveyors are 
somewhat different from the foregoing. A dual motor 
drive is indicated where sufficient traction cannot be 
obtained with a single drive pulley even though lagged 
and snubbed. Previously the solution was to gear the 
two pulleys together and drive with a single motor. 
The objection is that such a drive can be built for only 
one load condition, and is likely to make trouble at 
other loads. This, of course, is due to the tendency of 
a belt to stretch under tension. The diameters of the 
pulleys can be so proportioned that the correct periph- 
eral speeds are maintained for the one-or-two-per cent 
difference in stretch obtained at full load, but the speeds 
would obviously be wrong for the different stretch at 
a lesser load. The dual motor drive solved this diffi- 
culty very nicely by the application of a wound-rotor 
motor to the secondary pulley. By gearing the second- 
ary pulley to a few-per cent higher synchronous speed 
than the primary pulley and then by the insertion of a 
few per cent of slip resistance, the secondary motor is 
made to apply an almost constant tension on the belt 
at T, (figure 4) regardless of load conditions. 

For a dual motor drive as just described the primary 
motor may be a wound-rotor motor, squirrel-cage 
motor or synchronous motor. The factors involved in 
the choice are first-cost, overall efficiency, “need for 
power-factor correction, non-slipping acceleration. The 
squirrel-change motor is the simplest and cheapest but 
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Enclosed fan-cooled squirrel-cage motor with speed-reducer driving a belt conveyor for moving rock from open 
workings. 





more slip resistance is required for the secondary motor 
than if a synchronous motor were used for the primary. 
This means more losses. The same objection applies to 
the use of a slip-ring motor for the primary, but it is 
easier in this case to obtain a non-hunting, non-slipping 
acceleration. The synchronous motor obviously gives 
a better power factor and overall efficiency, but poorly 
controlled acceleration. 

Figure 4 shows diagrammatically a dual motor drive 
for a belt conveyor and figure 5 shows the motor char- 
acteristics as applied. The characteristics shown here 
are for a synchronous motor driving the primary pulley 
and a wound-rotor motor driving the secondary pulley. 
For convenience in plotting the curves, synchronous 
speeds are indicated for the pulleys rather than for the 
motors as the motors may have widely different syn- 
chronous speeds; the difference being made up in the 
reducers. 

It will be noted that the primary motor ties the sec- 
ondary motor down to very definite limits of speed 
which is reflected in equally definite torque limits. As 
a result of this, the secondary motor cannot be over- 
loaded, and the tension T, on the belt remains almost 
constant. Generally, the minimum torque to which the 
secondary motor is limited is more than that required 
to drive the unloaded conveyor. As a result, the sec- 
ondary motor drives the primary motor as a generator, 
so that the excess power is not lost, but is fed back on 
the lines. The speed variation shown in figure 5 for the 
secondary motor is equal to the variation in stretch of 
the belt and is readily determined from the belt-stretch 
curve. A typical belt-stretch curve is shown in figure 6. 
Elongation is given in per cent and tensile loading is in 
pounds per inch per ply. This makes for a very 
simple determination of required reductions. No com- 


(Continued on page 214) 
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You Must Know Your Materials 


When Designing Springs 


@ Among more than a dozen kinds available, elasticity, ultimate strength, resist- 
ance to corrosion and ability to withstand elevated temperatures, all vary greatly. 


Yr BNHE selection of material for a spring is a fairly 
| simple matter when sufficient space for the spring 
has been allowed in the design, when the condi- 
tions of service are not too severe, and when the cost 
of the spring need not be kept down to the very mini- 
mum. The choice of material can then be made by any 
intelligent engineer, provided he has some basic data 
such as will be presented here. 

Unfortunately these ideal conditions are the excep- 
tion rather than the rule. The designer may be so 
cramped for space that a very highly stressed spring 
must be used which will be prone, to take a set or to 
break if the material is not just right in composition, 
treatment, and finish. Or the spring may be called 
upon to operate at high speeds, with the attendant dan- 
ger of surges and dynamic loads, or at temperatures 
beyond generally permissible limits, where the stresses 
must be kept lower to avoid gradual loss of load. 
Finally, it is often necessary to shave the cost so closely 
that only the experienced spring maker can say whether 
it will be cheaper to use, for instance, a generous amount 
of hard-drawn wire or a smaller volume of pretempered 
wire at a higher stress. In all these doubtful cases the 
specifying engineer will do well to call for consultation 


with a reliable spring maker as early as possible, when | 


he can still change his design according to the sugges- 
tions of the expert. At the moment spring makers are 
of course very busy with ordnance work and may not 
be available .for consultation on short notice, but they 
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will in general make every effort to advise a potential 
customer and their advice is well worth seeking. 

A few general points will be of great help in com- 
paring and evaluating spring materials. The first is 
that the required volume of active material is inversely 
proportional to the resilience of the material. Re- 
silience is defined as the square of the permissible stress, 
divided by the modulus of elasticity—(R = S?/E). 
In other words, a material which costs 20 per cent more 
and permits a 15-per cent higher stress will make a 
cheaper spring, and a low modulus is an advantage. 
Stress distribution should of course be as uniform as 
possible, particularly when the spring will be subjected 
to a great many load cycles (endurance service) ; hooks 
on extension springs and sharp bends in flat springs are 
the most frequent offenders against this rule. The 
resilience of most materials is about the same in ten- 
sion (as in so-called torsion springs) as in torsion (as 
in helical extension springs) because the permissible 
stress in torsion is about 60 per cent of the permissible 
stress in tension, and the modulus in torsion about 36 
per cent of the modulus in tension. 

The second point is that permissible stresses in most 
spring materials are higher for small-size wire or strip 
than for large sizes. Comparisons should therefore be 
based on comparable sizes of stock. Some more de- 
tails on this will be given in the discussion of oil-tem- 
pered steel wire. 

The third point concerns the use of the elastic limit 
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EXTENSION SPRING SPECIFICATIONS 





Note: Use only such of these specifications as are necessary to 
completely describe the spring and its function. 


A- Tees 

B. Lose tet ed Taine 
C. Lead Length_____Load______ Tolerance___ 

D. Outside, Diameter 

E. Number of Coils Load Rate____lbs. /inc 
F. Length of Body___ — Initial Tension. 
i NN ne 

H. Relationship of Hooks_____(Parallel, 90, 180, 270) 

I. Type ot Ends ..__.1, 2,3, 45 

J. Opening in Hooks____ 

K. Length from Coil to Inside of Hook 


OPEN SIDES OF HOOKS 
he 


ARR TYPES OF LOOPS AND HOOKS 
\ 


dy oz 


REGULAR CROSS-OVER LOOP 


a) 


ep 


REGULAR MACHINE HOOK 


s 
| 





— 
+d 


of DSO of 


oe. |e EXTENDED MACHINE HOOK REGULAR SIDE LOOP 


The designs shown are the most economical in use. 








TORSION SPRING SPECIFICATIONS 


Length eae 

Inside Diameter bo 
Leg Length _ 

Leg Length 

Wire Diameter 


am rMUAD 


. Works Over_ Dia. Rod . 
No. of Coils Free ai 
ae INCH-LbS, Pet Tame 


Angle “A” ° Free 
dataciienak. i _Inch-Lbs. Load 
a Lbs. at_ ___Radius 








One spring manufacturer uses blank forms like these, asking purchasers to supply the information indicated. 


as a reference point for estimating permissible stresses. 
For static service in springs which can be “scragged”’ 
(by overloading as a step in manufacturing) the per- 
missible stress may be up to the elastic limit in bending, 
and above the torsional elastic limit in helical compres- 
sion springs and volute springs. The torsional elastic 
limit can be estimated at about 60 per cent of the elastic 
limit in tension. For endurance service with completely 
reversed stress cycles, the permissible stress may be 
down to 25 per cent of the elastic limit. Both the type 
of spring and the type of service must therefore be 
considered. In view of its use as a measure of per- 
missible stresses we shall quote the elastic limit for 
each of the various spring materials but it must be 
understood that these limits cannot,be used for speci- 
fication purposes. 

Specifications for spring materials are usually drawn 
up on the basis of ultimate strength in tension, because 
this can be measured easily and definitely. However, 
the user is not directly interested in the ultimate 
strength but in the elastic limit, which may be 85 per 
cent of the ultimate strength for one material and 60 
per cent of the ultimate strength for another. Since 
the elastic limit is hard to measure and not used for 
materials specifications, the data vary somewhat. The 
values quoted below are based on a critical comparison 
of published data and believed to be useful guides. On 
many points the opinions of authorities vary and the 
reader may come upon numbers different from those 
he has read elsewhere or perhaps found himself by 
experiment. The only way to avoid such occasional 
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divergences would be to refrain from all specific data. 

To get down to specific facts: Steel is the outstanding 
material for springs. Only where corrosive conditions, 
high temperatures, the necessity for electrical conduc- 
tivity or for freedom from magnetism make its use 
inadvisable are non-ferrous alloys or special ferrous 
alloys such as stainless steels used. Some would add 
freedom from drift to the list of properties which can 
be met better by certain non-ferrous materials. 

Spring steel is used in many compositions and shapes. 
The great majority of springs use either round wire or 
flat strip. Specially shaped wires can be rolled, of 
course, and one of these, rectangular with rounded 
edges, may be found in stock in various sizes because 
it is used in quantity for die springs. We shall confine 
ourselves to the discussion of round and flat sections. 


OIL-TEMPERED CARBON STEEL 


Among the round wire oil-tempered carbon steel 
is used for more different applications than any other 
kind. It is a high-strength, moderately priced material 
made in sizes from 0.020 to 0.500 inches diameter, 
generally available in the usual gages from %e to % 
inch, and used for the great majority of springs in the 
size range between % and % inches. In smaller sizes 
music wire becomes available for high-strength springs, 
though at a higher price, and larger sizes require hot 
forming and therefore use hot-rolled bar. 

Oil-tempered carbon steel wire is generally used as 
pre-tempered wire. This means that the required hard- 
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TABLE I—ULTIMATE TENSILE STRENGTH 
OF OIL-TEMPERED CARBON STEEL SPRING 
WIRE (from ASTM Spec. No. 4229-41) 


Ultimate tensile strength 
thousands of lb. per sq. tn. 
Maximum 


Wire diam., 
in. Minimum 


Gage No. 


21 0.032 275 310 
20 0.035 268 303 
19 0.041 261 296 
18 0.047 254 289 
17 0.054 248 283 
16 0.0625 242 277 
15 0.072 236 271 
0.080 230 265 
0.092 225 260 
0.105 220 255 
0.120 215 250 
0.135 210 240 
0.148 205 235 
0.162 200 230 
0.177 195 225 
0.192 190 220 
0.207. 185 215 
0.225 

0.244 182 212 
0.250 180 210 
0.3125 178 208 
0.375 175 205 
0.4375 170 200 
0.500 165 195 





ness and physical properties are obtained by heat treat- 
ment in a continuous process before the wire is coiled 
for delivery to the spring maker. This process is not 
only cheaper than heat treatment of the finished springs 
but also better because the continuous process in the 
wire mill can be and is closely controlled for metallur- 
gical excellence. Only when the forming is so severe 
that soft wire must be used does the spring maker 
specify untempered or annealed wire and harden it 
after forming. A bend radius equal to the wire diam- 
eter is severe forming; if possible such sharp radii 


should be avoided because they raise not only the 
stresses but also the price which must allow for specia! 


- heat treatment; bend radii larger than double the wire 


diameter can generally be formed cold. Most springs 
made from pre-tempered wire are blued after forming 
at about 500 F to relieve the stresses introduced by 
coiling and bending the wire. 

Oil-tempered carbon steel wire is covered by ASTM 
specification No. A229-41 of which Table I is an ex- 
cerpt showing the ultimate tensile-strength limits spe- 
cified for the various wire gages. The small sizes have 
almost double the tensile strength of the large sizes. 
Note also that tolerance on the ultimate strength 
amounts to 15 per cent on the larger sizes and that the 
elastic limit, which is not specified, will be subject to 
somewhat wider tolerances. These values, Table II, 
page 204, can therefore be only approximate. In general, 
the elastic limits of oil-tempered wire can be estimated 
as 80 per cent of the tensile strength for tension and 45 
per cent of the tensile strength for torsion. It might 
also be mentioned that the modulus in tension is given 
as 30 million Ib. per sq. in. in Table II according to’ 
most authorities, but that one maker of wire and springs 
quotes a value of only 28 million lb. per sq. in. 

The wide variation in permissible stresses noted in 
Table II is explained in part by the different service 
conditions to which they apply. Source A warns spe- 
cifically that these stresses are intended for applications 
where space is at a high premium and life expectancy 
relatively short. Source B quotes the stresses as max- 
ima which should be used only when absolutely neces- 
sary. -Source C quotes the stresses substantially as 
elastic limits and advises that only 50 to 75 per cent of 
these figures be used whenever possible. Source D 
advises the use of the given stresses for average service 

(Continued on page 204) 


TABLE III—PROPERTIES OF SOME COMMON SPRING MATERIALS 


Material and specification 


Size range and elastic limit in 


Modulus of elasticity | 
in tension 


Typical uses and character- 


tension, lb., at given sizes 
0.010-in. 
270,000 - 
g-in. 
160,000 
VYo-in. 
210,000 


%-in., flat 








| istics 
Music wire, ASTM A228-41 0.125-in. 
200,000 | 30 
\4-in. 
120,000 30 
3-in. 
135,000 


High grade small springs 
ASTM 


Hard-drawn_ carbon _ steel, 


A227-41 
Oil-tempered 
A229-41 


Upholstery 


carbon steelh ASTM 


| General use 


1.5-in., round 
(diam.) 
170,000 
0.194-in., flat 2-in., round 
(diam. ) 
190,000 


Hot-rolled carbon steel, SAE 1095 


| Heavy springs 
Hot-rolled 


series 


alloy steel, SAE 9260 


| Heavy high-duty springs 


Flat spring steel SAE 1070 


0.005-in. 
250,000 
190,000 


0.090-in. | General use 
160,000 
280,000 
\-in. Corrosion - resistant, temp. to 
140,000 500F 

120,000 Corrosion - resistant, 





Clock spring steel Brush holders 


0.010-in. 
200,000 





Stainless steel (302) 

Inconel temp. to 
700F 

Corrosion - resistant, temp. to 


550F, electrical applications 


Z-Nickel 150,000 


Brass 0.010-in. 
70,000 
0.010-in. 


100,000 


-in. 
40,000 
%-in. 
70,000 


Low-stress_ electrical 
tions 

Electrical applications. Corro- 
sion resistant, temp. to 120F 

Electrical applications. Corro- 


| sion resistant, temp. to 220F 


applica- 
Phosphor bronze 


Beryllium copper 90,000 140,000 





122 ELECTRICAL MANUFACTURING 








Brazing - Mr. Designer-Engineer — 


May Be the Method You Want 


- ¢ This time-tested method of joining metals with non-ferrous fillers of- 
Ps fers advantages of mechanical strength, speed of assembly, and economy 








a in production which should not be overlooked wherever it is applicable. 
th ff J. H. ASLING . 
he Chief Mechanical Design Engineer, Radio Division, 
e The Crosley Corporation 
al, 
ad y \ URING recent years fabrication of metal as- 
15 ) semblies has gone through a remarkable period 
ht - of improvement due to the development of new 
nN metal-joining processes. The electric-hydrogen brazing 
to’ furnace, low-temperature brazing alloys and the alumi- §=£——————— 
xs num-brazing alloys are important contributions. These — 
contributions have speeded up production, made assem- 
in bly more economical, and have resulted in better and 
-e fF stronger metal joints. 
- Ff Brazing technically means the joining of base mate- 
1S rials such as, cast iron, steel, copper, brass, bronze, 
'y nickel and other metals in similar or dissimilar com- 
<- [— binations by means of a non-ferrous filler material with- 
3 out fusion of the base metal. The word “brazing” was from blow-holes and slag. Fluxes are used to protect 
S probably derived from the word “brassing,” the origi- the filler and base metal from oxidation during the heat- 
f ff nal name of the operation wherein two metallic parts ing period and to prevent any oxide from forming on 
) §} were joined together by placing a strip of brass between _ the base metal or filler while the rod is flowing and after 
e them and heating in a forge to a temperature which ' the bond is made during the cooling period. Various 


would fuse the brass and bond the parts together. 
Brazing is usually defined as a metal-joining process 
wherein the filler is non-ferrous metal or alloy whose 
melting point is lower than that of the base metals. 
Many different alloys are used for brazing materials. 
\s the strength of the joint depends greatly on the filler 
metal and the flux used, the quality of these materials 
is of great importance. The filler material must readily 
wet the base metal when used with a suitable flux. It 
should be capable of building up a deposit that is free 


brazing processes are now used in production of war 
equipment and will be used again on peace-time prod- 
ucts. 

Copper brazing in electric-hydrogen brazing fur- 
naces is probably the most used process in fabrication 
of sub-assemblies. Where this joining process ‘is used 
it usually shows distinct advantages over other mechan- 
ical means of joining by reduction in manufacturing 
cost, cost of product or reduction of inspection or serv- 
ice cost. Furnace brazing has made it possible to make 


Fig. 1.—At the center, twelve small parts, with pre-formed brazing rings of copper wire, are to be assembled to 

the steel housing of a refrigerator compressor. At the le ft all parts are in place; copper wire rings and wrappings 

are located at points where brazing is to take place. At the right is the assembly upon emergence from the fur- 
nace; copper has melted and fused with the steel surface. 
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assemblies that otherwise would have been impossible 
or very difficult. We do not mean to convey that fur- 
nace brazing replaces all modern means of fabrication 
but it does overlap other methods and gives advantages 
obtainable in no other way. 

One good example of a copper-hydrogen brazed as- 
sembly is the compressor housing for an hermetically- 
sealed refrigerator unit. This assembly was formerly 


t 


with the base metal. After passing through the heat- 
ing section of the furnace the assemblies are cooled i 

the cooling section to a point below oxidation tempera- 
ture before leaving the hydrogen atmosphere. As the 
parts are cooled the filler metal solidifies and produces 
a joint of great strength. The brazing operation is 
then completed as the assembly leaves the furnace. The 
illustration at the right of figure 1 shows the refrigerat:r 


Fig. 2.—Drawn aluminum case brazed to a cast aluminum cover; used on U. S. Army field radio set. 


all resistance-welded but now, due to resistance-weld- 
ing equipment being used for war apparatus, the com- 
pressor-housing assemblies for service use are fabri- 
cated by a limited number of resistance welds for locat- 
ing parts only and then copper-hydrogen brazing all 
parts to the housing shell. 

In figure 1, center, are shown the parts which are 
included in the housing assembly. The assembly shown 
at the left is ready to be brazed. The three support 
feet have been resistance tack welded to the dome and 
copper wire has been wrapped around the brackets ad- 
jacent to the dome. The three internal brackets have 
been located and prepared for brazing in the same man- 
ner. The six steel bushings, three of which are motor- 
terminal bushings, the others being suction tube, dis- 
charge tube, and charging bushings, have been inserted 
into position and a preformed copper ring is placed 
around the flanges of the bushings. The housing is 
then placed on the brazing furnace conveyor and passed 
through the furnace. 

The furnace is of a continuous mesh-belt conveyor 
type. At the ends of the furnace, the conveyor is ex- 
posed for the purpose of loading and unloading. The 
enclosed section of the furnace is screened from the 
atmosphere by gas flames to prevent the outside air 
from entering the furnace and oxidizing the assemblies 
while they are in the heating and cooling sections. The 
assemblies being brazed enter the heating section which 
is maintained at approximately 2050 F for copper braz- 


ing. In this section the copper is fused and bonds very. 


readily to the steel parts in the hydrogen atmosphere 
produced by partial combustion of gas in the furnace. 
The brazing metal melts, wets the surfaces and is drawn 
into the joints by capillary attraction, surface-alloying 
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compressor housing after having been brazed. 

Low-temperature, silver-alloy brazing has expanded 
considerably during: the last decade. Low-temperature 
brazing has replaced soft soldering, high-temperature 
brazing, welding, riveting, clamping and bolting for 
many purposes. Castings and difficult machined parts 
have been replaced by brazed fabrication of parts. Low- 
temperature brazing is used extensively in the manu- 
facture of air conditioning, refrigeration, aviation and 
electrical equipment because strong, durable joints are 
made at lower temperatures, than those ordinarily used 
for brazing. The brazing temperatures for the various 
alloys range from 1175 to 1600 F. These various low- 
temperature alloys make it easy to raise the temperature 
of the work quickly to brazing heat. This results in 
faster production, lowers heating cost and saves time. 
Silver-brazing alloys are free-flowing, resistant to cor- 
rosion and produce strong joints that will withstand 
shock and vibration. Low-temperature brazing is com- 
monly done with oxyacetylene torches but is also done 
by furnace-heating, resistance-heating, and dip-brazing. 

Figure 3 shows a stop lobe and gear before and after 
brazing. These parts are held in a fixture while the 
brazing operation is done. A silver brazing alloy which 
flows at 1175 F is used with flux and oxyacetylene 
torch for this operation. 

The brazing of aluminum is very similar to brazing 
of other metals. The development of filler materials 
and special fluxes which permit the filler material to 
wet the surface completely have made the brazing of 
aluminum possible. The brazed joint in aluminum is 
usually much smoother, neater and costs less than a 


(Continued on page 232) 
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You Can Check Mechanical Design 
with the Polariscope 


¢ The science of photoelastic analysis, enabling the observation and 
study in detail of the effect of loading structural and working parts, 
has hecome in recent years an important aid to the engineer-designer. 


AMEL R. HOTCHKISS 


Industrial Physicist 


UE NHE photoelastic polariscope is one of several de- 
vices for the study of stresses in machine parts 
which has proven its worth in many industrial 

laboratories during the last few years. One must 

keep in mind that it is only one of several stress- 
measuring instruments but it approaches the problem 
of stress analysis from an angle not touched by other 
methods and in the hands of a careful technician, prop- 
erly trained in its use, it becomes a valuable time-saving 
tool for the design-engineer. It shows up weaknesses 
of design, points out trends that must be followed to 


conditions will challenge the designer with the addi- 
tional limitation of still smaller tolerances due to the 
fact that much of the work done by electrical devices 
is now with precision controls of various kinds 
Basically, the problems are still the same but with new 
twists to them; for instance, an electronic airplane 
device may have a train of seven gears but a total 
backlash of one-half thousandth of an inch. Gear de- 
sign is involved as usual but surfaces are machined 
and ground to an unprecedented limit of perfection. 
A torque member in a control unit of almost delicate 





Fig. 1.—A photoelastic polariscope with analyzing and polarizing ends mounted on separate rails and tables ; 
the loading frame is separately mounted between and locked into position. 


correct them, and gives a quick overall check on the 
final, corrected model before the laborious processes 
of making up actual parts and fatigue-testing is entered 
into. Indeed, it cuts down the amount of such testing 
tremendously. Further, as we proceed into the future 
of machine design with the lessening of allowable safety 
jactors that accompanies greater use and standardiza- 
tion, the usefulness of such a tool becomes increas- 
ingly important because of its peculiar ability to give 
\isible proof of the distribution of internal stresses. 
In the field of electrical design the same general 
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proportions is«stressed at an extremely high rate. The 
problem is still one of fillets to strengthen sudden 
changes of outline, but the stress rate and the minia- 
ture size of the part accentuate the care that must be 
used in making a strong, long-lived unit and the prob- 
lem thus has a special aspect. Electrical housings, 
hanger supports, industrial brackets, connectors, switch 
designs, small transformer-core patterns, and a host 
of other machine parts involved in the electrical manu- 
facturing field of today all have stress problems to 
which photoelasticity lends itself. Today in wartime, 
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many things are quickly expendable but tomorrow’s 
demand for long life and continuous performance of 
machine parts will accentuate the usefulness of the 
photoelastic technique. 

However, since this is a discussion of basic ele- 
ments of photoelasticity, it may be well to examine a 
representation of the device before proceeding with 
further discussion. In figure 1 a photograph of a 
laboratory set-up of a photoelastic polariscope has been 
lettered for reference. 

Starting with A on the left, we have the light-housing 
in which is located a source of intense polychromatic 
light with a predominance toward the violet end of 
the spectrum. The housing is provided with a lens 
for diverging the light beam. B is an amber filter for 
the transmission of pure green monochromatic light 
only. C is the polarizing agent for the production of 
plane-polarized light. It may bea Nicol prism, a Glan- 
Thompson prism, or a polaroid plate. D is a quarter- 
wave retarding plate that changes the plane-polarized 
light into circularly-polarized light. E is a condensing 
lens which changes the light beam into strictly parallel 
rays necessary for proper analysis of stresses in models. 
F is the loading frame for the suspension and loading of 
the models with varying forces. G is a condensing lens 
converging the parallel rays of light to a focus to form 
an image. H is a quarter-wave retarding plate which 
changes circularly-polarized light back into plane- 
polarized light. I is another polarizing agent with its 
axes ninety degrees from those of C, reducing the 
light back to ordinary green monochromatic light. J 
is a plate-type camera which allows for visual observa- 
tion and study of the stress pattern and for perma- 
nent photographic recording as well. 

The portion of the apparatus to the ieft of F may 
be called the polarizing end and that to the right the 
analyzing end. The sole function of the polarizing end 


Fig. 2.—T'wo meshed gear teeth with conventional 

filleted root, showing the effects of tension at the fillets 

and the high concentration of compressive stress at 
the contact point. 


126 


is to provide the proper character of light. The func- 
tion of the analyzing end is to analyze the light allowed 
to travel through the loaded model as a consequence 
of the application of stress. By this latter arrangement 
only “out-of-phase” components of light vibrating 
parallel to the axis of the polarizing agent at the analy-- 
ing end will be transmitted to the screen of the camera. 
This simplifies the resulting refraction pattern and stil! 
indicates the doubly refracting tendencies of points in 
the model where principal stress directions are oriented 
with respect to the axes of the polarizing and analyzing 
agents. These tendencies are in direct proportion to 
the accumulated stresses acting on the molecules of 
the model material together with the stress-sensitivity 
of that material. 


EFFECTS AND LIMITATIONS 


Let us now consider the effects and limitations of 
the various parts of the polariscope. The filter is 
optional and should be mounted so that it may be swung 
out of line at will. If it is not used the resulting poly- 
chromatic light gives a brilliant, beautifully colored 
spectral stress pattern which is, however, harder to 
Study than the black and white pattern produced by 
monochromatic light. Green produces the deepest con- 
trasting shades of black and white photographically 
thus giving very clear detail and is preferred over other 
wave lengths by many operators. 

The polarizing agent may be any one of three kinds f 
mentioned in describing the apparatus. The drawbacks 
of the Nicol prism are the scarcity of large crystals 
of Iceland spar, the resulting cost due to crystal scarcity, J 
and the lateral displacement of the emerging image. The 
Glan-Thompson prism uses calcite for the prism and J 
is free of lateral displacement but is usually more ex- 
pensive even than the Nicol. The polaroid plate is 
made commercially of Herapathite crystals of which 
there is no scarcity. The crystals are embedded in a 
medium of nitro or acetyl cellulose which has been 
set in motion undirectionally and allowed to harden. 
The thickness of the resulting film can be varied from 
.0001 to .01 inch and can be kept just a few crystals 
thick. It can be made in large sheets thus increasing 
the possible viewing area. It is approximately eighty 
per cent efficient as a light transmitter in comparison 
to eighty-seven per cent for the Glan-Thompson prism 
and is thus acceptable in that respect. It is approx- 
imately ninety-eight per cent efficient in its polarizing 
effect. All of these factors make polaroid plates in- 
creasingly popular for instruments now being assembled. 
The polaroid is usually made up in circular form twelve 
to fourteen inches in diameter and held smoothly be- 
tween clear glass plates for protection and perma- 
nence in usage. 

The quarter-wave plate is made of mica, cellophane 
or glass. The large ones are generally of cellophane 
or glass because mica does not come in large sheets. 
Small inaccuracies in the plate do not seriously affect 
photoelastic stress patterns made with monochromatic 
light. The condensing lens is one place where as much 
or as little money can be spent as desired. The more 
perfectly ground lens will give a clearer and more 
faithful image but good results have been obtained with 
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twelve-inch lenses that cost, prewar, as little as fifteen 
dollars each. Provided the glass is of equally :good 
quality and state of flawlessness the cost is largely in 
the grinding of the lens, of course. 

The loading frame must be of such design as to be 
able to load a model accurately and progressively. It 
will vary somewhat according to the sizes and types 
of machine parts likely to be tested but should be built 
larger than necessary for the estimated needs. A large 
frame will accommodate a small part but is useless 
when the part is too large for the frame. It is a good 
idea to make it large enough to accommodate the 
largest sheet of model material obtainable and sturdy 
enough to apply from a few ounces to a ton or more 


that an eight-by-ten-inch size be selected, with a re- 
ducing back in case five-by-seven-inch plates or films 
are desired for general recording. The camera mount- 
ing should be such that it can be easily adjusted for- 
ward and backward along the track of the instrument 
and the platform on which the camera is mounted 
should be capable of being raised or lowered and shifted 
to the right or left by at least ten inches in each case. 
This aids inestimably in looking over the field care- 
fully and getting just exactly the photograph desired 
with the least delay. Some instruments have a two- 
or three-stage magnification in a lens-holder mounted 
between I and J so that it can be swung in or out 
of line easily and any portion of the field brought out 





Fig. 3.—Sharp-cornered T-section at left showing concentration of stress resulting at points of sudden change 


of contour; center, the corrective effect of proper fillets. 


Fig. 4, right—Effect of imperfect machining in 


concentrating stresses; a shoulder one thirty-second-inch in depth was cut into a one fourth-inch fillet. 


in order to test to destruction when desired. The 
whole frame should be movable by worm-and-gear 
arrangement twelve to eighteen inches to the right 
or left and a like distance up and down. The side bars 
of the frame will be more usable if they can be moved 
closer together or farther apart by a similar arrange- 
ment. The four sides of the frame should be studded 
with closely-spaced holes and V notches for the holding 
of models and the application of forces. The whole 
frame is generally supported on a heavy steel table 


| or stand for rigidity and wheels or casters on the legs 


| allow it to be moved into position and then clamped 


for permanence. There must be no vibration of the 


| model during analysis if accurate results are to be 









obtained. 

A method of applying forces to the model evenly 
and accurately is of prime importance. Perhaps the 
smoothest method of loading is by means of a hy- 
draulic jack and a lever arrangement. The load thus 
applied is measurable in small units, is varied by the 
turn of a valve and can be held at any point at will. 
The photoelastic laboratory at Carnegie Institute of 
Technology uses this type of loading device. 

The condensing lens, polarizer and quarter-wave 
plate on the analyzing end should be of the same qual- 
ity and dimensions as those discussed on the polariz- 
ing end. The camera should be large enough for 
proper inspection and photographing of enlarged re- 
cions of the model and for that purpose it is suggested 
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for special study. This is particularly useful on points 
of high stress where fringes of the resulting order 
crowd too closely together for accurate observation by 
the unaided-eye. It should be included in the industrial 
laboratory where extensive study and research is to 
be made. The cost is negligible and pays for itself 
in being available for the technician when it is the only 
means of observing an important detail in a pattern. 

The choice of material for model-making as well as 
the tools with which it is to be worked are of prime im- 
portance for accurate results. An ideal material must 
have transparency, optical sensitivity, reasonable hard- 
ness, little optical or mechanical creep, no initial stress, 
isotropy, definite linear stress-strain and stress-fringe 
relations, rigidity, constancy of physical properties dur- 
ing moderate temperature and treatment changes, ma- 
chinability, and low cost. Quite a list of “musts,” but 
a variety of materials have them to a greater or less de- 
gree. Among those that have been successfully used 
are glass, gelatin, phenolite, trolon, marblette, bakelite, 
celluloid and various kinds of plastics. Glass in some 
respects is ideal. Its greatest handicaps are its poor 
machinability and low optical sensitivity. Celluloid 
is easily machinable, five times as optically sensitive as 
glass and of good transparency. “Its physical properties 
may vary considerably but age tends to increase their 
constancy. Bakelite has become very popular with 
American university laboratories as well as with many 


(Continued on page 226) 
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Standardized “Power-Units” for 
Homes of the Future 


@ Proposals from designers’ drafting-boards tend somewhat toward mass-produced 
kitchen, bathroom and house-heating equipment, for installation as complete units. 


FP NHERE seems to be a trend toward the standard- 
ized, mass-produced, electrified kitchen unit, with 
perhaps the bathroom ‘and even the house-heating 

plant all combined in one compact ensemble, ready for 
installation in custom-built or prefabricated postwar 
houses. At least that is the way some product designers 
are thinking. Readers of ELecrricaL MANUFACTUR- 
ING were reminded of this development in the Febru- 
ary issue by industrial designer John Gordon Rideout. 
Also, certain manufacturers have pointed their planning 
in that direction. Now come Jacques Martial and 
Robert C. Scull of the firm of Martial and Scull, in- 
dustrial designers, with a suggestion that the subject is 
important enough and broad enough to warrant serious 
and continuous consideration by those engaged in prod- 
uct planning. In this connection, they make the con- 
tribution offered at the top of this page.. 

Among the advantages stressed. for such units are a 
more efficient utilization of space, the connection of all 
utility services at one point, and the possibility of manu- 
facturing, shipping and installing one “power unit” 
instead of the widely scattered, built-up, un-standard- 
ized facilities found in*the custom-built home. In the 
Martial and Scull design, all these purposes have been 
served. , ; 

The kitchen, as shown in the drawing, occupies 
about one-third the space of a conventional kitchen and 
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is delineated with some detail in the foreground. At J 
the extreme left, “A” and “B” denote the locations of § 
air-conditioning and house-heating equipment. At the f 
far rear, “E” marks the site of the bathroom, backed 
up against the kitchen. A ventilating system operates 
through ducts over the entire ensemble and with an 
exhaust fan in the corner of the kitchen. 

In the kitchen itself is found an impressive aggrega- 
tion of electrical equipment. Starting at the left, stor- 
age space and mounting and working surfaces are pro- 
vided for the occasionally used grinder, juice extractor 
and mixer. Adjacent is the electric oven, grill and 
broiler. Next is the range-cooking top with electric 
surface elements and several built-in receptacles for 
cooking vegetables, perhaps on the fireless-cooker prin- 
ciple. To the right of the range is the electric dish- 
washer. Overhead and along the wall, within easy 
reach, are shelves for convenient storage of pots, pans 
and dishes. It is suggested also that this space, or a 
part of it, might be enclosed in glass and refrigerated to 
provide a deep-freeze food storage space with every- 
thing visible for menu planning to avoid wasteful open- 
ing of doors. 

The exhaust fan overhead in the far corner discharges 
air downward through a duct which obviates the pos- 
sibility of otherwise using this space. However, a 
mirror, indispensable in a feminine institution such as 
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a kitchen, is mounted at convenient height and a radio 
receiver is set in below it. On the right of the corner 
is the sink with, of course, a garbage disposal unit 
built-in on one side. Over the sink, its radiation di- 





Elements of kitchen equipment should be capable, say 
Rideout & Payer, of being incorporated into kitchen- 
and-dining room combination. 





The front of the kitchen unit is sloped back to pro- 
A manufacturer of wire and cable uses this de- vide toe-room when one stands close to the working 
sign to stress the need for engineering attention surfaces. The enclosures are intended to be made of 

to circuit capacity. formed metal, finished in suitable color. Special effort 
has been made to use shapes easily fabricated without 
need for special dies or unusual shop equipment. 
rected downward, is a tubular ultra-violet lamp, so Electrical features in the bathroom include lighting, 
placed for its germicidal potentialities. At the end, on ventilating and an ultra-violet sun-lamp mounted over- 
the right of the sink, is the electric refrigerator. Of head above the shower. 













course, an electric clock could be added at almost any If the trend toward group planning in the utilization 
At § point—say, just above the mirror in the corner, on of electrical household appliances continues, manufac- 
of [y_ the shelf behind the sink, or mounted in the ventilating turers’ designers will have to give consideration to. this 
he duct overhead anywhere. development in projecting their designs. 
ed Ff ’ 
res fi 
an 

Electric Blanket Becomes “Casualty Blanket” 

a- § 
yr The prewar electric blanket in 
0- revised form becomes a “‘casualty 
or blanket” for the protection and 
ad comfort of wounded airmen. The 
‘ic Army Air Forces has directed 
or that at least one of these blankets, 
n- ff produced by the General Electric 
h- Company, is to be placed in each 
sy of our heavy bombers as a part of 
ns the standard equipment. The 
a blanket comprises an electrically 
to heated layer, well insulated with Mg ee eg OA 
re a wool fabric of favorable thermal SSae5 A oe 5S 
1- properties. It is lined with nylon 





to which a thin coat of neoprene the prewar heating blanket, the the energy input as the surround- 







S has been applied. It protects a amount of heat put into the cas- ing temperature goes down and 
$- man to temperatures as low as _ ualty blanket is determined by an decreases it as the temperature 
a 60 degrees below zero. As with automatic control which increases rises with the plane’s descent. 
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Polyphase motor with 
wound rotor and small 
pilot motor for shifting 
brushes to vary speed. 








Integral Horsepower Application 
to Machines and Equipment 


¢ This is part one of a two-part discussion of the application of integral motors 
and their controls to machines requiring larger horsepower. Part two, de- 


4 ELECTION of the proper motor and controller 
for the equipment of any built-in, motor-driven 
' product involves a number of factors which should 
be thoroughly understood by the engineer-designer upon 
whose choice the success of the equipment depends. 
These factors include not only a knowledge of both the 
motor and its controller, but also that of the conditions 
under, which the equipment will be called upon to oper- 
ate. In addition to the horsepower required there are 
involved such factors as starting, stopping, running and 
the requirements necessary to withstand the atmospheric 
conditions in which the operation will take place. 

The old method of guessing at the power required 
and then specifying a motor of ample power is no longer 
acceptable. The present method is to make an estimate 
as closely as possible of the actual power requirements 
and then to select a motor of closely coordinated power, 
having in mind that the present-day motors, many of 
which have glass or other non-inflammable insulations, 
will carry much heavier overloads for a short time than 
could have been expected of the earlier cotton-insulated 
designs. The selection is now being made of more 
closely rated machines. NEMA Motor and Generator 
Standards provide that motors of the most generally 
used types shall have a service factor of 1.15 per cent 


* 


which makes reasonable allowance for temporary over- * 


loads and for the usual starting currents. 
The power demand of any product may come under 
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voted to control characteristics and specifications, will follow in the June issue. 





any of a number of classifications such as constant, 
intermittent, varying, light starting, heavy starting or 
heavy running, etc. Sometimes two or more of these 
conditions will be found in a single product. 

The first characteristic to be decided upon is the 
horsepower requirement which must be considered from 
both the starting and the running standpoint. On the 
completion of the product, a test motor should be ap- 
plied so as to insure adequacy of the power supplied. 
Such a test is best made with an indicating, or record- 
ing, wattmeter although, if such an instrument is not 
available, a voltmeter and ammeter may be used with 
reasonable allowance for average power factor. For this 
method, tables are worked out which will provide very 
close approximations. 

In making a horsepower test for any product it is 
essential to determine not only the power required to 
run the product but also that needed to start it. This 
latter may be entirely different from the running power 
and to a great extent determines the type of motor to 
be used. In testing for starting power, attention must 
be given to see that rated voltage is available. Even 
when sufficient running power is provided, a motor may 
not have sufficient power to start a load unless full 
voltage is maintained. This point is of particular im- 
portance in connection with heavy starting require- 
ments such as hoists, elevators, separators, etc. 

On the other hand, products having very light start- 
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ing requirements, such as fans and blowers, can always 
be readily started provided the equipment has sufficient 
power for running. Here the starting requirements 
are extremely light since the product is started without 
load. 

Medium starting-duty products include such as ma- 
chine tools and processing machines which are usually 
started before any load is placed upon them. The start- 
ing demand is required only to overcome the inertia of 
the product and the friction of the bearings. As this 
is but afraction of the running load, the running horse- 
power is generally sufficient to start a product which 
has but a medium starting demand. 

Heavy starting duty is encountered in the equipment 
of products provided with flywheels or extractors with 
heavy baskets. Here the principal load is that of ac- 
celerating the flywheel or basket which, once started, 
requires comparatively little power for operation. The 
motors for this class of products must provide maximum 
torque during the starting and accelerating periods as is 
provided by compound-wound direct-current motors or 
by squirrel-cage motors having rotor windings designed 
ior this type of service. : : 


Cranes, hoists and similar products have a demand - 


not only for heavy starting but must also have sufficient 
running power to handle such loads as may be placed 
upon them after full-load speed has been attained. 

The motor having been decided upon, it is necessary 
to check its dimensions against the space available for 
its installation. Such dimensions are given upon a print 
usually supplied by the manufacturer but, when this is 
not at hand, the dimensions for all sizes of standard 
motors will be found in NEMA “Motor and Generator 
Standards.” Standard motors should be specified when- 
ever possible since, under. present war restrictions, the 
procurement of anything special in the construction of 








Motors being essential components of so many products, 
they have been discussed from various angles by many 
writers in past issues of ELECTRICAL MANUFAC- 


TURING. Some of the articles especially pertinent in 
connection with this one have been: 


“Which Motor for the Machine Tool?” August, 1938. 

“Put the Motor in the Right Place,” July, 1939. 

“Motors That Will Defeat Adverse Operating Condi- 
tions,” January, 1941. 

“Why Not Polyphase Motors?” March, 1941. 

"ae Do You Know About Shaftless Motors?” May, 

“Standard Motors and Controls Will Take Stepped-Up 
Loadings,”’ November, 1942. 

“They Will Not Be the Same Old Motors,” Feb- 
ruary, 1944. 


The subject of V-belt drives will be featured in an early 
issue. 


a motor involves delays which may easily be avoided if 
standards are strictly adhered to. Even so simple a 
modification as a special shaft extension may cause 
serious delays. 

The most readily available motor will, of course, be 
that of the standard horizontal type having standard feet 
and shaft extension. Vertical motors are also stand- 
ardized but are not generally as readily available as 
horizontal. 

For built-in construction, the flanged type of ma- 
chine will often work out to better advantage than that 
provided with feet as the axial dimensions will be 
shorter, thus fitting it for built-in construction. 

Another standard design, which is especially suited 
to this type of product construction, is the shaftless, or 
shell type, the rotor of which may be mounted directly 
upon the product shaft while the shell, or frame, is in- 
corporated into the body of the product. Shaftless mo- 
tors are especially suited to use in connection with 





Polyphase torque motor built-in for indexing on a large machine tool, arranged to overtravel and reverse. 















Fifty-horsepower motor designed into an injection 
molding machine for driving two hydraulic pumps. 


woodworking machines and to high-frequency applica- 
tions. The high-frequency applications are dependent 
upon the use of a special generator which may be driven 
by a motor or other means and they are most generally 
of the squirrel-cage type. By proportioning the poles 
of such a generator any frequency, and consequently any 
motor speed, within reasonable limits, may be secured. 


SPEEDS 


The speeds of motors are sometimes stated in terms 
of synchronous rpm. Where this is done, these figures 
are subject to reduction for slip or speed regulation in 
obtaining actual full-load speeds. Regulation is usually 
greater in series-wound motors, and less in shunt- 
wound ; the regulation of compound-wound motors de- 
pends upon the relation of the shunt and the series 
windings. Speed regulation of shunt-wound motors 
varies from 2 to 5 per cent depending upon the make of 
motor but is comparatively so small that shunt-wound 
motors are generally classed as constant-speed machines. 

Squirrel-cage motors are also classified as constant- 
speed motors although, with standard rotor windings, 
their speed is about that of a shunt-wound motor. Spe- 
cial rotor windings may have a much greater slip de- 
pending upon their design. The term “constant speed” 
is not strictly accurate as only the synchronous motor 
runs at a truly constant speed, as determined by the 
number of its poles. 

Confusion is. often caused by the use of vague terms 
applying to motor speeds. This could be largely avoided 
if standard expressions were used. For example, the 
Motor and Generator Standards of NEMA clearly de- 
fine varying speed and adjustable speed thus: “A vary- 
ing-speed motor is one in which the speed varies with 
the load, ordinarily decreasing as the load increases. 
An adjustable-speed motor is one in which the speed 
can be varied over a considerable range but when once 
adjusted remains practically unaffected by the load.” 

Series-wound, direct-current motors are used for such 
service as is found in hoist and crane operation and also 
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in the equipment of electric shovels, extractors and 
wherever the load is shared with a heavy flywheel effect, 
although most such applications are preferably made 
with compound-wound motors in order that they will 
not overspeed on light loads. Series motors should 
never be employed with belt drives where a breakag« 
of the belt will entirely unload the motor. 

Corresponding to the series motor is the wound-rotor 
alternating-current motor the characteristics of which: 
are suited to many of the series-wound applications, 
especially those of hoists and cranes. 

Series-wound motors are sometimes provided with a 
light shunt winding which provides sufficient motor 
field strength to prevent dangerous overspeeding. 
While this, in reality, makes the machine a compound- 
wound motor, to distinguish it from the conventional 
compound it is called a series-shunt-wound motor. 

For constant-speed service, in addition to the needed 
horsepower, the motor requirements may be considered 
under various characteristics such as constant load, 
varying load, increasing load, decreasing load, etc. 

. Theoretically, a direct-current motor may be designed . 
for any speed desired. Since the speed is dependent 
upon voltage, magnetic flux, armature reaction and 
other factors, the speed limit is created by mechanical 
conditions which, within reasonable limits, may be al- 
tered to produce the speed wanted. With the alternat- 
ing-current motor, however, the speed is positively 
limited by the number of poles and any change i in this 
number involves a special construction. 

While the speed of alternating-current motors is in- 
versely proportional to the number of poles, the actual 
speed is slightly less than the calculated speed because 
of slip which occurs in all kinds of alternating-current 
motors except synchronous. Synchronous motors have 
a speed corresponding exactly to the number of poles 
and they are employed where a constantly maintained 
speed is imperative. They are in fact the only types of 
motors that may be correctly termed constant-speed. 
As these motors are of more expensive construction 
than induction motors, they are generally employed only 
in the larger sizes of products such as ball and tube mills, 
pulp-beaters, centrifugal and reciprocating compressors, 
rubber and steel rolling-mills. They also provide means 


Mixer driven by explosion-proof, Class 2 motor 
through reduction gearing. Motor and controls built-in. 
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for correcting an unsatisfactory power factor of the 
plant in which they are installed. 


TEMPERATURE RISES 


The temperature which the windings of a motor may 
attain is of importance since a sustained overload, on a 
motor having Class A insulation, may char the insula- 
tion and in time produce a short circuit. This does not 
have equal importance when some of the heat-resisting 
insulations such as glass, mica, asbestos, etc., are used. 

For standard motors of the open type a temperature 
rise of 40 C (104 F) above the surrounding atmosphere 
is allowed by NEMA standards while protected motors 
may have a rise of 55 C (131 F) if totally enclosed, 
fan-cooled, explosion-proof, dust tight or submersible ; 
or 50 C (122 F) on all other types of enclosures when 
using Class ‘A insulation; or 75 and 70 C (167 and 158 
F) respectively when Class B insulation is employed. 
These figures are based upon the ambient temperature 
not exceeding 40 C and they refer to the rise in tem- 
perature but the ultimate allowable temperature must 
also be considered. For open type motors the maximum 
allowable temperature is 80 C, and for totally enclosed 
95 C. With Class B insulation these maximums may 


be 115 and 110 C. 


SLOW SPEEDS 


When slower speeds are required than can be ob- 
tained with sixteen poles (450 rpm on 60 cycles), it is 
customary to employ some form of speed reducer. This 
is usually in the form of reduction gearing enclosed in 
the end shield and the motor as a whole may be treated 
as an integral unit for assembly into a built-in drive. 
There is practically no limit to the slow speeds which 
may thus be attained as the gear reduction may consist 
of one, two or three runs of spur or helical gears or a 
worm reduction may be used for very low output speeds. 
Many comparatively low-speed applications are made 
by the use of a single run of gears which will run the 
product shaft at the desired speed. 

V-belts are also used to a large extent in connecting 
the motor to the product as they are quiet in operation, 
require but short-center distances and often lend them- 
selves satisfactorily to built-in applications. 


Five-horsepower, parallel-shaft, gearmotor ready for 
incorporation with machine it is to drive. 
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Footless motor designed as an integral part of head 
stock on a lathe. 


Direct connection of the motor shaft and the product 
shaft is of course desirable whenever it can be readily 
worked into the construction of the product. Motors 
with short shafts for coupling connection have been 
standardized by NEMA, especially for driving fans and 
blowers. In a limited number of cases the fan or im- 
peller can be mounted directly upon the motor shaft, 
making'a most compact drive. This arrangement, how- 
ever, should be avoided whenever a special length of 
shaft will be required, since a special motor shaft in- 
volves special construction and, at the present time, a 
long delay in production. 

Since the speed of a direct-current motor depends 
directly upon the voltage of the current by which it is 
supplied, many types of applications are now operated 
upon a variable voltage system in which a direct-current 
motor is employed for the main drive. A motor-gen- 
erator set is used to supply current for the operation of 
the main motor and this consists of a standard motor, 
which may be either for direct-current or alternating- 
current, mounted on a common base-plate with and 
direct-connected to a shunt-wound direct-current gen- 
erator. The voltage output is varied by control of the 
generator field. The possible voltage range may be 
practically unlimited. 

This arrangement is employed for the operation of 
such equipment as planers, machine tools and other 
products when a wide range of speed is needed. The 
service of such equipment depends upon the controller 
which is somewhat elaborate and will be described in 
detail in another article in the June issue. 


FOR ADVERSE OPERATING CONDITIONS 


Many product drives, especially those which are 
built-in, have to operate under conditions which would 
be adverse if not properly foreseen and provided for. 
There are two methods of guarding against such con- 
ditions: 

(1) Placing the motor where it will be free from the 
adverse conditions. This usually involves placing the 
motor above the work or at some point where such 
enemies as dirt and dust will not reach it. This method 
may be employed in the design of vertical machines of 
the nature of upright drills and grinders where the 
motor is placed at the top of the machine. Also, the 
motor may be located within the frame or standard of 
the machine but this requires special provision for ade- 
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quate ventilation. (2) The second frequently employed 
method is the use of one of the many forms of pro- 
tected motors of the various types standardized by 
NEMA. These are totally-enclosed, fan-cooled, sepa 
rately-ventilated, drip-proof, splash-proof and water- 
proof, the designation indicating the. condition against 
which they are protected. The explosion-proof motor 
is used wherever there are explosive fumes ir the at- 
mosphere and the motor is so designed that, even if 
such fumes should enter the frame and become ignited, 
no damage will be done to the motor. Explosion-proof 
motors are used wherever the atmosphere is charged 
with the vapors of gasoline, lacquer, and the various 
kinds of cleansing fluids employed in dry cleaning es- 


tablishments. Products used in automobile service 


Vertical motor driving machine tool through V-belts 
which provide for speed changes in cutting tool. 


stations and on tankers should be equipped with motors 
of this type. 

Motors used in connection with dairy machinery and 
similar applications should be of the splash-proof type 
to withstand the effects of daily hosing and the dripping 
water of condensation. 

Totally-enclosed motors are generally of the fan 
cooled types or ventilated with outside atmosphere by 
circulation of air by fans which are exterior to the 
motor, forcing the air through ducts built into the motor 
frames. Such separately-ventilated types provide for 
the inlet and outlet of air supplied by some means “ex- 
ternal to and not a part of the machine, the machine 
heing otherwise totally enclosed” (NEMA Motor and 
(Generator Standards). 

As exemplifying the class of constant loading, the 
most common is that of machine tools in which, the 
speed of the motor having been adjusted to any par- 
ticular work, the load remains practically constant 
throughout the period the machine is in operation. 


Thus, a lathe, having been set for a desired depth of - 


cut and feed, continues to carry constant load through- 
out the cut. Here the load is directly proportional’ to 
the cut and speed and increases directly as either factor 
increases but only if a change is made in one. 
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TABLE I1—TYPICAL MACHINE-TOOL 
POWER REQUIREMENTS 
See also “Each Machining Operation Has Its Specific Power 
Veeds,” ELECTRICAL MANUFACTURING, December, 1942. 


Rated Motor 


size, ___ horsepower 
in. Average| Heavy 
service | duty | 


ENGINE LATHES 


Type of moto: 


Swing 
14 
16 
18 
20 
24 


~ 


i) 


D-c, shunt. 
| A-c, constant-speed, squirrel-cage, 
multispeed or tull range ot 


speeds. 


— jt 


MAOnuIwY 


30 
36 
42 
48 
60 


WN N Ww 
CoOovmMoe 


PLAIN MILLING MACHINES 


| 3 
7% 


\— 
nw 


Same as for lathes. 


— pt et | 
Nk © CO 
— 

MmoOnIUIw 


UNIVERSAL MILLING MACHINES 


Same as for lathes 


Between | 
housings | 
16 
18 
20 Same as for lathes. 
24 
30 


56 


Stroke | l PTA) mie 

12-18 | 5 D-c, compound. 

20-24 : 4 A-c, squirrel-cage, constant-speed, 

28-30 | yy | , or adjustable speed. 
DOUBLF-END GRINDERS 


1 lZ | 


oo. | 


6 
R 


12 
18 
24 
26 


30 


l 

| 

| : D-c,’shunt. 
A-c, squirrel-cage, constant-speed. 
| 


MMMM HM MM 


oh he oe OD RO ce] 


CYLINDRICAL GRINDERS 





Diam. | 
10 : 1% 
14 | 25 
18 § | @ 
24 25 
30 2 40 


Same¥as*double-end grinders. 


PLANERS 
“ai 
10 
20 
30 D-c motor drive and control sup- 
plied from motor-generator. 
60 3 40 | 


72 50 
84x 8 s | 60 
100 x we 


(Continued on following page) 
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Rated horsepower | 
" | Average | Heavy I'ype of motor 

_ | service | duty | 

VERTICAL SURFACE GRINDERS 

Table | | ; ¥ . 7 
diam. | 

8 SS 7% | Same as double-end grinders 

14 | 10 15 

FO he ; 

UPRIGHT DRILLS 

12-20 } 34 ] | One ; 
24-28 | 1 2 =| 
32. | 2 3 Same as for lathes. 

36-40 | 3 5 
soo | 5 | 7% | 
RADIAL DRILLS 

36 ‘| 3 BT | ry : 7 cr 

48 5 7% : 

60 | 7% 10 Same as for lathes. 

72 10 15 

9% | 20 25 

MULTIPLE-SPINDLE DRILLS 
No. of : Average| Heavy ae ae 
spindles | Size service | duty 
6-10 3-4 3 5 
é10 [4-4] 5 | m1 . 
6-10 4-34 74 10 Same as for lathes. 
6-10 34-1 10 15 
6 | 2 7% | 10 
8 | 2 | & mee 
BORING AND TURNING MILLS 
Rated Main motor J Cross- Nel eat) oh 
size, Average| Heavy | sail 
_in. _|_service | duty | motor 

42 7% 10 ; 

50 10 15 Main motor—same as 

60 } 15 20 5 for lathes. 

72 | 20 25 5 Cross rail motor— 

84 20 | 25 5 D-c, compound. 

%6 25 30 5 A-c, squirrel-cage, 
120 | 39 40 7% high-torque, con- 
144 30 40 7% stant-speed. 

168 . ae a, ae ec 
216 40 | 60 10 

300 50 75 

360 | 60 | 


This type of loading is ideally suited to the use of a 
shunt-wound motor drive on direct current or a multi- 
speed alternating-current motor having constant horse- 
power output. 

In connection with such lathe equipment, if the ma- 
chine is of considerable size, an auxiliary motor is used 
for traversing the tailstock along the ways when the 
stock is too heavy to allow for this movement conveni- 
ently by hand. Such a motor has a heavy starting and 
a constant running load for which a series-wound or 
wound-rotor motor is best suited. As this service is 
comparatively infrequent and of short duration, the 
motor may be selected on the basis of intermittent 
rating. This classification also applies to such machines 
as boring mills, and other tools in which the service is 
similar to that of the lathe. Motors for raising and 
traversing the cross-heads should be of a type similar 
to those supplied for lathe tailstock travel. 

As examples of intermittent loading may be cited 
the hoist, crane and other types of material-handling 
machinery. Here the load will be in direct proportion 
to the work performed and will correspond most closely 
with the characteristics of the series-wound, direct-cur- 
rent, or the wound-rotor, alternating-current machine. 
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Comparison of power demand oj a fan with the avail- 
able power at different speeds from a ten-horsepower 
multi-speed motor. 






Speeds and powers will be regulated by the type of 
control employed. 

Varying loads will be found in connection with such 
machines as extractors, punches and shears or other 
types of machinery in which a greater part of the load 
consists in starting and actuating a flywheel or heavy 
extractor basket. 

Extractor loads, once the basket has come up to 
speed, are constant or diminishing as the work pro- 
ceeds and are largely taken care of by the inertia of the 
basket. A similar condition exists in the operation oi 
flywheel-driven machines where the flywheel stores up 
sufficient energy to actuate the punch or shear through 
its cut but in so doing allows the flywheel to slow down 
and the motor must supply the power to restore it to 
its intended speed. This is accomplished by the use of 
a motor having greater slip than normal and calls for a 
squirrel-cage motor designed for high slip. On direct 
current, the same effect is attained by the use of a 
compound-wound motor. 

Reversing load is encountered in such products as 
laundry washers which run in one direction for a 
limited period and then reverse to run for the same 
time in the opposite direction. 
until the washing is completed. 
compound-wound motor on direct current or a squirrel 
cage motor on alternating current is best suited. The 
control, of course must be of special design. 

Irregular loading is encountered in a variety of ap- 
plications of which woodworking and printing ma 
chinery are typical examples. Wood-working machin- 
ery, although normally operating at a fixed load and 
speed, meet with irregular loadings due to the cutters 
encountering resistance varying with the hardness or 
softness of the material being worked. 

Cylinder presses are of the reversing-platen or the 
rotary type, the former having a fluctuating load as the 
platen reverses while the loading of the cylinder press 
is comparatively constant. This indicates, for the re- 
versing platen press, a compound-wound or a multi- 
speed motor with such control as is needed to suit the 
demands of the printing being performed. The cylinder 
press, having a fairly constant loading, may be driven 
by a shunt or compound-wound motor on direct cur- 
rent, or by a multispeed alternating-current machine. 


This cycle is repeated 
For such service, a 





135 





















































Relaxing War Production Controls 


Organization of a committee that will be responsible 
for working out the details of delicate problems involved 
in modifying and relaxing war and war-supporting 
production controls on industry, was announced re- 
cently by J. A. Krug, chairman of the War Production 

3oard. The committee, to be known as the “Commit- 

tee on Period One” (CPO), will also be responsible 
for timing of the measures that will be taken and for 
the formulation of an overall pattern to be followed as 
a guide in aiding the resumption of civilian production 
following V-E day. “Period One” is the name given 
to the time expected to elapse between victory in 
Europe and victory over Japan. 

This new group, which already has been working to 
make the coming reconversion transition period as 
orderly as possible, consists of 16 top WPB officials 
representing all phases of the agency’s operations. It 
is similar in composition and duties to the “Codcave” 
committee (Committee on Demobilization of Controls 
After Victory in Europe), which was set up by WPB 
last Fall when the defeat of Germany looked imminent. 
It will be the policy of the committee to consult with all 
segments of industry so far as possible before final 
action is taken. The CPO is also consulting with 
other affected Government agencies to ensure coordi- 
nation of all Government reconversion plans. 


Civilian Production 


In the first few months after the defeat of Germany it 
will be necessary to program some essential civilian 
requirements which must be met if we are to maintain 
our economy for the war against Japan. The War 
Production Board proposes to limit the number of these 
programs to a minimum and in the main, we should 
leave the choice of what and how to produce, buy, and 
sell, to the decisions of the market. 

War Production Board will use a “stream-lined”’ 
spot authorization procedure during the difficult early 
months to increase production of needed civilian goods 
where labor and materials are available without ham- 
pering the continuing military effort. The War Pro- 
duction Board proposes to discontinue the Controlled 
Materials Plan as quickly as it is no longer needed to 
protect military and essential civilian production. It 
should be possible to substitute a simple .priorities plan 
for the Controlled Materials Plan in the quarter follow- 
ing V-E day with CMP orders on the mills, in effect, 
continuing for an additional quarter. 

During this transition period, War Production Board 
proposes to “open-end” CMP and permit mills to ac- 
cept unrated orders which do not interfere with the 
delivery of rated orders. Similarly other rating plans 
will be eliminated, but not immediately. Under this 
simplified priorities system direct military production 
would be adequately protected. 
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Washunglin Says— 


A summary of current news releases 
from government bureaus, affect- 
ing the interests of the readers of 
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Some few supporting civilian activities may have to 
be given priority ratings. Positive action will be taken 
to provide materials to small business to the extent 
necessary for its protection. But the great bulk of 
civilian production would go unrated. It would con- 
stitute the productive output of a free market except 
insofar as other controls such as remaining limitation 
orders, price ceilings, and the like might apply. The 
present AAA priority band, and the directive system 
will be retained to break bottlenecks. 


Machine Tool Pool 


A “machine tool trading pit,” devised as a means of 
promptly redistributing production equipment for use in 
accelerating the manufacture of munitions in thousands 
of American plants, has been established by the mili- 
tary services and government production agencies, the 
Reconstruction Finance Corporation announced. The 
trading pit is a central supply point, or pool, into which 
machine tools and production equipment are reported 
as they become available for transfer from one type of 
war production into another. The allocation of such 
tools is determined by a central board of Review, which 
supervises trading pit operations. 

These used machine tools, wherever possible, are sub- 
stituted for new tools, thereby reducing to a consider- 
able extent the demand on the nation’s reservoirs of 
skilled manpower and critical materials needed in 
manufacturing new production equipment, RFC said. 
Aside from tools recovered through the pit trading 
operations, all applications—PD-3a (WPB-542)— 
submitted by the services for new equipment and in- 
volving machine tools and production equipment hav- 
ing a unit price of more than $3,000 are screened 
against this list and where possible used tools are rec- 
ommended for substitution. RFC said that there is 
every reason to expect that such screening will in the 
immediate future result in an increased number of used 
tool substitutions, with a consequent reduction in the 
placement of new machine tool orders. The plan was 
developed by RFC production engineers with the help 
of the Army technical services, Navy bureaus and 
procurement officers, the United States Maritime Com- 
mission and the War Production Board. 


Surplus Property 


Resellers must keep specified records of any sales 
they make of government surplus property for which 
ceiling prices have been established in special orders, 
the Office of Price Administration says. These require- 
ments are similar to record-keeping provisions in OPA 
price ceiling regulations. Heretofore, no record-keep- 
ing was required in many special orders setting ceilings 
on different items of government surplus property sold 
the civilian use. The specific records required to be 
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BACKLOG BREAKERS! 


Finding it impossible to keep pace with orders as long as 
he used slotted screws, one leading furniture maker broke 
up his assembly jams once and for all by switching to 
faster-driving Phillips Recessed Head Screws. 


PRECEDENT SHAKERS! 

o 
Pace-setters in production and cost-reduction activities, 
Phillips Screws are helping designers shake things up, too. 
Much more strength and rigidity can be built into products 
than was ever possible with slotted screws. 


MONEY MAKERS! 


This switch cut assembly time almost in half. It cut 10% 
off pre-assembly by making pilot holes unnecessary. On 
top of this it saved 33-1/3% in labor costs because Phillips 
Screws drive so much faster! 


ORDER TAKERS! 


And when it comes to buy appeal, other screws just aren’t 
in it with Phillips Screws. Salesmen say they banish burrs 
that endanger both clothes and sales . . . and make any 
product look stronger, smarter, trimmer! 


[ts Phulliyos the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 
... It’s the exact pitch of the angles that eliminates driver skids. 
... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 
... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures, 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 

To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 


PHILLIPS 2: SCREWS 


WOOD SCREWS « MACHINE D Hee e SELF-TAPPING SCREWS * STOVE BOLTS 
eeee eee © © © © © © © © © Made in all sizes, types andheadstyles © © © © © © © @ 
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The H. M. Harper Co., Chicago, Il. Pheoll Manufacturing Co., Chicago, I. 

international Screw Co., Detroit, Mich. Reading Serew Co., Norristown, Pa. 

The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Central Screw Co., Chicago, Ill. Manufacturers Screw Products, Chicago, Il. Scovill Manufacturing Co., Waterville, Conn. 

Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Shakeproof Inc., Chicago, Il. 

Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
The Corbin Screw Corp., New, Britain, Conn. New England Screw Co., Keene, N. H. The Steel Company of Canada Ltd., Hamilton, Canada 
General Screw Mfg. Co., Chicago, Ill. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 

Pawtucket Screw Co., Pawtucket, R. |. 


American Screw Co., Providence, R. 1. 
Atlantic Serew Works, Hartford, Conn. 
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kept by resellers other than retailers are date of sale, 
name and address of buyer, description of commodity, 
quantity of sale, and price charged. On resales of 
government surplus property for which ceilings are not 
established by special orders, the existing regulations 
providing the applicable ceiling prices contain their own 
record-keeping provisions. 

Four other changes in the general supplementary 
order establishing ceilings on sales by government agen 
cies and certain resales have been announced: (1) Sales 
hy the government of second-hand electric motors of 
4-horsepower or less will be subject to price control. 
These small motors, which have been in increasingly 
critical demand for operating household refrigerators, 
washing and ironing machines, etc., had been exempt 
from price ceilings. Occasional sales of them are ex 
pected to be made by the government, and price control 
is required to prevent exorbitant prices being bid for 
them, OPA said. The motors will be subject to a ceil- 
ing of 75 per cent of the cost of the same or equivalent 
motor when new. (2) On government sales of primary 
chromium chemicals, dry batteries, and wire, cable and 
cable accessories, the ceilings in regulations governing 
sales of these items by other sellers will apply. The 
three regulations providing these ceilings are Maxi 
mum Price Regulation 575 (primary chromium chem 
icals), Maximum Price Regulation 576 (dry batteries), 
and Revised Price Schedule 82 (wire, cable and cable 
accessories). (3) On any sales of coal by the federal 
government, ceilings will be based on acquisition or 
replacement cost as provided in Supplementary Order 
94 and the ceilings established for sales by producers 
will not apply. (4) To increase the effectiveness of 
special orders establishing ceiling prices on particular 
commodities, OPA has specifically stipulated that such 
orders supersede other pricing or exemption provision. 


Manpower Reclassifications 


expanded production schedules and the continuing 
withdrawal of male workers for the armed forces are 
reflected in the shift of nine areas into Group 1 in the 
War Manpower Commnission’s revised labor market 
irea classifications, 

\dditions to the Group 1 list, all from Group 2, in 
clude Anderson, Ind.; DeKalb, Ill.; Grand Rapids, 
Mich.; Indianapolis, Ind.; Jackson, Mich.; Perth 
\mboy, N. J.; Peoria, Ill.; Toledo, Ohio, and Youngs 
town, Ohio. 


the 


In all of the areas there are plants on 
‘must”’ list where production is lagging. To date 
all efforts-to recruit manpower sufficient to meet their 
needs have failed, WMC said. In five areas, previously 
classified as Group 1, production adjustments, includ- 
ing cutbacks, réquired their reclassification into Group 
2. They are Meriden, Conn.; Pascagoula, Miss.: 
Racine, Wis.; Savannah, Ga.; and Ventura-Oxnard. 
Calif, 
\ new WMC area classification was due May 1. 


Labor Statistics 


Improvement in labor utilization is the subject matter 


of a 44-page pamphlet issued by the Bureau of Labor - 


Statistics of the U. S. Department of Labor. The 
pamphlet, among other topics, treats the matter of 


138 


absenteeism) among workers, labor turnover, training 
and upgrading, shift schedules, supervision and wage 
structures. Working conditions and safety are also 
considered. An appendix carries five tables, giving 
average absence rates in selected industries, monthly 
labor turnover rates, the percentage of women to total 
wage earners, industrial injury frequency rates, and 
earnings and hours in selected industries. 

Copies of the pamphlet—Improvement of Labor- 
Utilization Procedures, Bulletin No. 807—at 10 cents 
each, may be obtained from the Supt. of Documents, 
Government Printing Office, Washington 25, D. C. 


Machine Tool Shipments 


Machine tool shipments during February 1945, re- 
ported by 198 companies, amounted to $36,018,000 a 
decrease of 3.6 per cent under January valuations, the 
Tools Division of the War Production Board has re- 
ported, in releasing preliminary statistics. Based on 
the daily rate of shipments, however, shipments for the 
short month of February showed an increase of 6.8 
per cent, officials said. Producers of machine tools 
also reported an employment increase of one per cent 
during February, to 57,300 persons from. 56,600 em- 
ployed in January. Compared with February 1944, 
wage earners in the industry have decreased by 15,200, 
or 21 per cent, WPB pointed out. 

Net new orders for machine tools (total orders less 
cancellations) were 58,024,000, one per cent under the 
January 1945 valuations of $58,619,000, Tools Divi- 
sion officials reported. Rated unfilled orders are now 
valued at $220,445,000; total unfilled orders, including 
unrated, to $303,445,000, or 7.9 per cent over January 
figures of $281,252,000, WPB officials said. 


Electric Cooking Equipment 


Amounts of carbon stel available for allotment to 
manufacturers of commercial electric cooking equipment 
in the second quarter of 1945, though 16 per cent below 
quantities needed to meet the approved production pro 
gram, are expected to be sufficient to make as much 
equipment as can be made with available manpower, 
War Production Board officials said at the meeting of 
the Commercial Electric Cooking Appliance Industry 
Advisory Committee. WPB expects to allow copper 
and aluminum needed for the equipment for which steel 
is available in the second quarter. The supply of re- 
sistance wire is expected to be adequate if it is used 
only where absolutely necessary. Manpower allocations 
are made on the basis that the industry is classed as less 
essential. 

Total quarterly production authorizations would not 
be assigned in excess of the approved WPB quarterly 
program for commercial electric cooking equipment 
for non-military purposes. The program for ovens 
and ranges represents an aggregate of 17.5 per cent of 
the 1940 quarterly production, and the program for the 
other items, 10 per cent. Authorizations would be fur- 
ther limited by the supply of materials and manpower, 
W PB officials emphasized. 

Applications from manufacturers for non-military 
production authorizations, to be filed on Form WPB- 
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Magnesium alloys 
are easily joined 
by every common method 





Matchless lightness has earned for magnesium an 
industry-wide reputation. It’s when you come to 
build this lightness into your product that you first 
fully appreciate magnesium’s many important 
fabrication advantages. 

Easy joining is a major one. Magnesium readily 
lends itself to every joining method in common 
use, including riveting and gas, are, spot, and 
flash welding. Procedures are very similar to those 
employed with other metals. 


Riveting is the method most widely used for join- 


DOWMETAL 


Riveting—gas, are, spot 
and flash welding 
all do the job 


ing magnesium sheet and extrusions, and various 
Dowmetal Magnesium Alloys in these forms—as 
well as sand castings—can also be gas and arc 
welded. Spot and flash welding each serve definite 
fabrication requirements. 


Dow has taken active part in the development of 
these techniques, and the resultant data is now 
available to you. The nearest Dow office will give 
you technical assistance in the best procedures to 
use in your own product. 
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3700, accompanied by Form WPB-3820 (manpower 
clearance form), if they cannot be granted in full under 
the program, may be sent directly by WPB to the 
agency's field offices, officials explained. In the field, 
the amount of production not authorized in Washington 
may be considered under the “spot authorization” pro- 
cedure, as provided in Priorities Regulation 25, amended 
February 21, 1945. Manufacturers, therefore, will not 
need to file separate applications for “spot authoriza- 
tions,” unless they wish to make items other than those 
permitted under the program. 

WPB officials pointed out, however, that commercial 
electric cooking equipment produced under PR-25 is 
subject to the distribution controls of L-65. Under 
L-65, the permitted itenis may be transferred by manu- 
facturers only to fill military orders or in accordance 
with specific WPB authorizations on Form WPB-1319. 

The recent amendment to PR-25 provides a means 
of relief for manufacturers who suffer hardship and 
would not be able to obtain the required relief under 
“spot authorization.” As provided in PR-25, such 
manufacturers may file appeals under L-65, even though 
I-65 has not been amended to permit this type of appeal. 

A considerable backlog of unfilled non-military or- 
ders for commercial electric cooking equipment, particu- 
larly for ovens and ranges, has developed. The advisa- 
bility of applying preference ratings to distinguish the 
most urgent orders authorized on Form WPB-1319 was 
discussed, Committee members pointed out the difficulty 
of determining the relative essentiality of non-military 
orders and expressed the opinion that the results would 
not justify the paper work involved. 


Household Irons 


Despite continuing tightness of materials and man- 
power, production of electric irons is expected to ap- 





proximate 500,000 in the second quarter of 1945. War 
Production Board Officials said at the recent meeting 
of the Domestic Electric Appliance Industry Advisory 
Committee meeting. The 65 per cent cut in the total 
amount of steel available for allotment to electric iron 
manufacturers in the second quarter, as compared with 
the first quarter, is not expected by WPB to affect 
second-quarter iron production, since many manufac 
turers have partially fabricated steel on hand. WP 
allotted enough material for the production of more 
than 2,000,000 electric irons in 1944, and more than half 
of this material is still available since manufacturers 
were unable to complete more than about 800,000 irons 
because of labor shortages in main producing areas. 
W PB expects to allot sufficient aluminum and copper 
to augment the amounts held by manufacturers to permit 
production of the half-million irons in the second quar- 
ter. The supply of resistance wire also is expected to 
he adequate for this production. The supply of plastics 
is so limited that WPB expects to be able to make them 
available to iron manufacturers only for dial knobs. 
Committee members emphasized the need for plastics ~ 
for this purpose, since a suitable substitute has not yet 
been developed. In discussing possible substitutes for 
plastics for handles, committee members suggested the 
use of heat-treated, transparent glass, wood, and a 
molded substance derived from waste paper. To effect 
uniformity of usage as well as conservation of critical 
nickel, committee members recommended that Limita- 
tion Order L-65-a be amended to permit use of nickel 
only for sole plates, current-carrying parts (including 
contact points), and heat control mechanisms of electric 
irons. Authorization for the production of electric 
irons in the second quarter of 1945 are expected to be 
issued to individual manufacturers. To date eight iron 
manufacturers’ application for production authorizations 
have been denied because permission to use manpower 





Electronic One-Hand Formation Stick for Plane Control 


An electronic control stick, de- 
scribed as the “most revolution- 
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Honeywell Regulator Company 
which developed the new system. 
Designed for use on heavy four- 
engined bombers including the 
new B-29 Superfortress, and 
first installed on Consolidated 
Liberators, the new: one-hand 
control permits pilots to fly their 
aircraft with an ease and accu- 
racy hitherto unattainable even 
in the smallest planes. Called a 
formation stick, the control is a 
pistol-gripped lever about ten 
inches long mounted with an arm 
rest beside the pilot. It is free 
to move in all directions in ex- 
actly the same manner as the 
“joy” stick of pursuit aircraft. 
Through electronic amplification 
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and the servo-motors of the con- 
trol surfaces, the stick moves the 
airplane in the same direction— 
and in the same proportion—as 
the stick itself is moved. It was 
primarily designed for pilot re- 
lief. Long missions are tiring to 
pilots, who often arrived over 
their target fatigued. This in- 
stallation results in diminished 
pilot fatigue. 
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ta SCENES WITH THE MEN WHO PUT THE “KNOW-HOW” INTO PILOT MOTORS 
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How PILOT Motor Research Helps You 


Get The Right 


f 

. #: Like properly fitted eye glasses, the 
right motor for a job must be carefully prescribed or speci- 
fied and then produced according to the specifications. 

In establishing production specifications, we have to 
learn, first of all, what the job requirement of the motor is— 
- under what 
. whether it is for 
continuous or intermittent duty, etc. Once this information 
is known, trial specifications are made and a motor built. 

The test board (shown above) puts this sample motor 
through its paces to make sure it embodies the charac- 
teristics specified by our engineers in accordance with the 
customers’ requirements. This test records motor speed, 
power, heat rise, current required, work performed—both 
running free and under full load. In short, it determines 
over-all motor efficiency. 


what the power drive application is to be .. 
conditions the motor must operate . - 


If necessary, details of construction are changed and 
another sample built and tested before final production 
specifications are released. During manufacture, produc- 


F. A. SMITH MANUFACTURING CO., INC. 
ROCHESTER 2, N. Y. 
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Motor For The Job* 








tion pieces are tested and re-tested to make sure that the 
motors conform to the customer’s needs. This procedure, 
followed in specifying and producing “custom-built” 
PILOT Shaded Pole Motors, is assurance that you are 
getting the right motor for the job. 

Because PILOT Motors, too, have gone to war, produc- 
tion for civilian and postwar needs has necessarily beem 
curtailed. High priority orders, however, are being ac- 
cepted according to our ability to produce and deliver; andi 
postwar applications are considered as promptly as possible. 















tor iron production in their plants was withheld by the 
Var Manpower ( ommission on the ground that man 
WPB 


proposes to segregate and place under a separate order 


power was needed for more critical production. 


each of the various types of electrical appliances now 
covered by L-65, officials reported. The proposed new 
L-65-b equipment), 
[.-65-c (commercial cooking equipment), L-05-d (re- 


orders are: (food preparation 
sistance material), 1.-65-e (miscellaneous electrical de 
vices, such as hair clippers and driers, electrified fly 
screens, and similar equipment not classifiable under 
the other orders in the series), and L-65-f (domestic 
electric appliances). Control over electric iron produc- 
tion would continue to be exerted by L-65-a, WPB 
representatives said. The committee expressed ap- 
proval of this proposal. 


Control Equipment 


Increased military orders for extremely short deliv- 
ery dates, together with difficulty in obtaining materials 
and components and necessary manpower, have created 
a critical situation in their industry, members of the 
Electric Industrial Control Industry Advisory Com- 
mittee advised WPB officials in recent weeks. In view 
of the diffieulty these manufacturers are experiencing 
in trying to meet delivery dates, members of the com- 
mittee urged that proper identification of orders for 
control equipment for top urgency war production pro- 
grams be made when the orders are placed. Unless 
urgent orders are identified at the time they are placed, 
manufacturers have no way of knowing which are the 
most essential orders, members stated. Some method 
of establishing identity of orders at the time they are 
placed has been considered by WPB. 

No substantial cut was made in steel allocations for 
this industry for the second quarter’ of 1945 because of 
the essentiality of the equipment it produces. However, 
it will be virtually impossible for these manufacturers 
to obtain additional small allotments of material during 
the quarter (interim allotments) as they have in the 
past, officials said. In the event that it becomes ab- 
solutely necessary for a producer to obtain an additional 
small amount of material, he must substantiate in de- 
tail the need for the additional allotment. If manufac- 
turers have difficulty in placing their orders for steel 
on mill schedules, they should request assistance from 
\\V PB’s General Industrial Equipment Division. As- 


sistance must be requested as early as possible to permit 
\VPB to take expediting action. 


Fans 


\pproximately 100 per cent of the steel, aluminum 
and copper needed to make 25,000 propeller-type electric 
fans will be available in the second quarter of 1945 for 
allotment to manufacturers, but allotments will be made 
only to the extent that manpower and facilities are avail- 
able, War Production Board representatives said _re- 
cently. Some curtailment of the supply of material, 
however, may be expected in the third quarter of 1945, 
according to WPB. 
electric fans will be available for home or office use in 
1945, officials emphasized. All the fans to be authorized 
for production under the approved quarterly program 
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Under present conditions, no new, 


are needed for essential military, hospital and industrial 
purposes. Seventy-two per cent of total 1944 author- 
ized fan production went for direct military use. At 
present the largest electric fan demand from both mili 
tary and authorized civilian purchasers is for 12- and 
16-inch oscillating types. If the electric fan program is 
reduced in the third quarter most of the reduction 
probably will be applied to manufacturers in Group ] 
and II areas of the War Manpower Commission’s labo: 
area classification. Applications from fan manufac 
turers for production authorizations, filed with WPB in 
Washington on Form WPB-3700, if they cannot be 
granted in full under the electric fan program, may be 
sent directly by WPB to the agency’s field offices. In 
the field, the amount of production not authorized in 
Washington will be considered under the “spot authori- 
zation” procedure, as provided by Priorities Regula- 
tion 25, amended February 21, 1945. Manufacturers, 
therefore, need not file separate applications for “spot 
authorizations.” 

A proposal to assign higher priority ratings to orders 
for electric fans, authorized on Form WPB-1319 was 
discussed. Committee members, however, expressed 
the opinion that such procedure would unnecessarily 
complicate the filling of orders. WPB representatives 
called attention to the fact that Controlled Materials 
Plan Regulation 1, as amended January 25, 1945, per- 
mits each manufacturer to make up a deficiency in pro- 
duction in any calendar quarter only in the following 
quarter, and only to the extent of 10 per cent of the 
authorized production schedule for the quarter in which 
the production deficiency occurred. 


Tungsten 


As a result of new urgent military programs requir- 
ing large quantities of tungsten, the use of the metal 
in high speed tool steels is again restricted through the 
issuance of WPB Order M-21-j. Provisions of the 
new order will follow closely the requirements of the 
old order, M-21-h, which was revoked on August 21, 
1944, except that in the new order the melting and 
deliveries of high speed steel must be in the proportion 
of 85 per cent of Class A and 15 per cent of Class B 
high speed steel as compared with 75 per cent Class A 
and 25 per cent Class B in the old order. 


Dial Pressure Gages 


Unfilled order backlogs of all manufacturers of dial 
pressure gages at the end of February, 1945, valued 
at nearly $6,000,000, were equivalent to 3% months’ 
production at the combined February rate, members of 
the Dial Pressure Gage Industry Advisory Committee 
were told by War Production Board officials at a recent 
meeting here. This figure is exclusive of aircraft gages 
and represents an average condition. Naval officers re- 
ported their requirements for dial pressure gages were 
down slightly but that no immediate change in require- 
ments was anticipated as a result of V-E day. 

Members of the committee indicated that existing 
requirements for gages could be met provided materials 
continued to be available and they were particularly 
concerned over the loss of experienced personnel. 
Qualified replacements have been made and will con- 
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IN MAGNETIC PARTICLE INSPECTION 


Photos courtesy Magnoflux Corporation, Chicogo 


vow CLAYS wy GUARDIAN 


Help Detect Surface and Subsurface flaws... 


In magnetic particle inspection equipment, Guardian relays are employed 
to signal by automatic bell ringing or light flashing that sufficient current 
is flowing through the test piece in order to properly magnetize it. Other- 
wise the test would be inconclusive. 

The Series 40 Relay by Guardian, used in the Magnaflux units, is a 
laminated a-c relay designed to handle a maximum of control up to Wherever automatic control is 
double pole double throw in minimum space. Contacts are rated at ee rere - 
12%2 amperes at 110 volts, 60 cycles, non-inductive load. Coils are ieeidiieheadiee secies Aenea tein, 
available for standard voltages up to 220 volts, 60 cycles. Normal power lay by Guardian.” If you have 
requirements are 9 V.A. The Series 40 is particularly recommended for such a problem, write on your 
continuous duty applications, and because of its small size, it is fre- et ae eee 


of Guardian's new catalog 
quently used as a magnet (without contacts.) shown above. 


GUARDIAN(@ELECTRIC 
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tinue to be unavailable, they pointed out. The training 
and knowledge of these key individuals cannot be re- 
placed nor substitutes found at this time, they said, and 
their loss will have an adverse effect on production. 

The committee recommended that the simplification 
and standardization provided by Schedules IV and VIII 
of L-272 (the gage order) be continued, and that tight 
policies be adopted on the processing of appeals. An 
official of the Copper Division advised the committee 
that the brass mill situation was such that copper-brass 
alloys could not be authorized for use in gage cases. 

Representatives of other WPB industry divisions ex- 
plained that the same stringency existed in chromium 
and nickel for use as plating materials. The commit- 
tee, therefore, recommended that the plating provisions 
of Schedule IV of L-272 be clarified in its application 
to gage cases, rings and plating materials. 


Infra-red and Physical Therapy Equipment 


Definitions of infra-red generators and ultra-violet 
radiation equipment covered by Order L-259 (physical 
therapy equtpment) have been revised for clarification 
and to avoid possible confusion concerning a new prod- 
uct primarily designed for industrial drying and not 
for physical therapy use, the War Production Board has 
announced. A recently developed infra-red lamp bulb 
fell within the order’s former definition of infra-red 
generators, though it is used chiefly for industrial pur- 
poses, WPB said. L-259 as amended today changes 
the definition of infra-red generator to make clear that 
the new infra-red lamp bulb is excluded from the order’s 
coverage; the definition of ultra-violet radiation equip- 
ment is changed to indicate that the fixture itself, not 
the lamp bulb, is controlled by the order. 

Manufacturing, distribution and reporting provisions 
of the order remain unchanged. Production of physical 
therapy equipment is limited to items listed in Schedule 
A. With three items of equipment excepted, sale is 
permitted only to the military, for lend-lease and licensed 
export orders, and to hospitals and medical departments 
of industrial concerns, licensed medical practitioners, 
and distributors for sale to these users. The excep- 
tions—electric bakers, infra-red generators and _ ultra- 
violet radiation equipment—aimay also be sold or rented 
to the public upon written prescription of a licensed 
medical practitioner as defined in L-259. Manufacturers 
are required to make quarterly reports to WPB on 
shipments of these three items other than those to the 
military and for lend-lease. 


Price Increases 


Applications for individual price increases on addi- 
tional items of consumers’ products may’ not be made 
by manufacturers under a recently adopted amendment, 
the Office of Price Administration has announced. 
Manufacturers are applying to OPA in Washington, 
D. C., for price increases on: electric hot plates, porta- 
ble reed organs, parts (except electrical) for portable 


lamps, lamp shades and residential lighting fixtures. - 


The purpose of the action is to provide a remedy for 
the inequitable price situation under which some manu- 
facturers are operating. In these cases the manufac- 
turers’ ceiling prices are below the present market 
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prices for the same article and they cannot be expected 
to maintain production unless some relief was made 
possible. 


Lead 


Because the lead supply has become increasingly crit- 
ical, permissive uses for the metal have been curtailed 
in newly amended Order M-38 to include only end 
products that have been investigated thoroughly as t 
their essentiality to the military program and civilian 
economy, the War Production Board states. The 
amended order, which was effective April 1, 1945, lists 
64 permissive uses for lead and eliminates the previous 
Lists A, B and C, which covered totally restricted uses, 
unrestricted uses and quota percentage restrictions. 

Officials of the Tin-Lead-Zine Division pointed out 
that the permissive list in the amended order includes 
some uses for lead that have been found extremely im- 
portant to the war effort, that were not on the previous 
unrestricted list. The most important of these items 
include implements of war, radiography, turbine gland 
labyrinth and diaphragm packing, lining for acid lock- 
ers, spectrographs and spectrophotometers. Division 
spokesmen said they believed the amended order will 
tend to control more effectively the use of lead through 
authority to impose full restrictions on non-essential 
uses of the metal. 


Tiny Electrical Instruments Check 
Vibration on Largest Planes 


Here is shown an ex- 
watchmaker trained to 
operate in fractions of a 
millimeter engaged at the 
plant of The Glenn L. Mar- 
tin Company at Middle tle instruments, technically . 
River, Md., in shaping min- known as “accelerometers,” 
ute parts from iron, alumi- are used in conjunction 
num and copper alloys for with electrical amplifying 
tiny electrical vibration de- and recording units. With 
tectors weighing only two their use, engineers have 
ounces each. These detec- overcome wing flutter and 


formance of newly designed 
aircraft. Martin is the 
builder of the giant JRM- 
Mars, biggest plane in mass 
production today. The lit- 


tors allow engineers to lo- 
cate and measure vibration 
and shock. They are em- 
ployed in studying the per- 
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have measured the reaction 
loads from gun fire as well 
as Closely-spaced time se- 
quences in aircraft bombing. 





T'S NEW 


SECO’S “POSITIONER” will enable you to remotely and accurately set the 
output voltage of a POWERSTAT variable transformer. Control wires between 
the “POSITIONER” and the motor operated POWERSTAT serve as an “‘elec- 
trical flexible shaft”. This type of coupling means servo operaton of the 
POWERSTAT variable transformer from a remotely located control dial. 


Manual, automatic or program selection of any one of a 
number of controls, makes for easy utilization of the 
POWERSTAT at any voltage or power level. The inherent 
accuracy of the control circuit makes it possible to return 
to preset levels with negligible error. 


For maximum utilization of your equipment investigate the 
SECO “POSITIONER” and POWERSTAT Variable Transformer 
combination for... dielectric and induction heating, infra- 
red drying, photographic applications, and vacuum tube 
manufacture. Only SECO offers the motor-driven POWER- 
STAT Variable Transformer with SERVO control. SECO’S en- Se n d fo i; 


gineering staff will be pleased to assist with your applications. 
” 
Bulletins ME 


SUPERIOR ELECTRIC COMPANY 


444 LAUREL STREET ° BRISTOL, CONNECTICUT 
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You 


Agree, Os Differ 


Briefed comments of 


business world and gov- 
ernment departments. 





Chas. G. Pyle, Managing Director, National Elec 
trical Wholesalers Association— 

“Much has been written historically and otherwise 
about the ‘Frontier Days’ of our country. Many have 
voiced the thought that because there are no new lands 
to explore, develop or exploit, opportunity for growth 
ias been curtailed. The electrical industry never will 
have so-called ‘lost frontiers.’ So long as_ personal 
initiative and enterprise exist—then so long will new 
electrical appliances and apparatus be developed. 
new electrical development has resulted in greater con- 
venience in the home and in more efficient results in 
our industries at a saving of time and at less cost than 
were attainable from the method it displaced. 
the time of the actual inception of a new electrical idea 
for the home or for industry and its ultimate acceptance 
hy consumer or industry, some difficult obstacles must 
he hurdled. Unfortunately, the old adage of ‘building 
a better mouse trap,’ etc., still remains more fantasy 
than fact. In the electrical industry at least, when an 
idea becomes a finished electrical product only a begin- 
ning has been made. Its benefits and advantages then 
must be sold. A brand new frontier has been discov- 
ered for commercial exploration.” 


Every 


Jetween 


Bruce Barton, in the annual report to policyholders 
of the Metropolitan Life Insurance Company, which 
he wrote at the request of the officers— 

“The place to start, I thought, was at the top. Who 
are the men who run the Company, and how did they 
get where they are? Like most of America’s biggest 
enterprises, it is run by ‘smalltown boys.’ The Chair- 
man of the Board came from Phoenicia, New York 

1750 population), and began his career as an office 
bey. The President was born in Little Valley, New 
York (population 1200), and, after a successful career 
as an insurance lawyer, became the Company’s General 
\ttorney in 1918. The combined service of the two 
is 89 years. The average length of service for the Com 
pany’s Officers is approximately 25 years, and there 
are 7000 people with more than 20 years. The Chair- 
man tried to retire in 1937, but the Board was un- 
willing to lose so much accumulated wisdom. They 
urged him to stay on, and he agreed on condition that 

,it would be without pay. The Board of Directors is 
the boss of the management, and we elect it bv ou 
If you study the list of its mem 
bers at the back of this report, you will see that six are 


votes each two vears. 


bankers; four are leading attorneys; two are railroad 


presidents; two publishers; one president of an air 


line; several presidents and chairmen of great industries 

a wide variety of experience and judgment. Like 
the Chairman and President, they are mostly products 
of smalltown America. To me it is important that these 
representatives of ours come from all over the United 
States and Canada, and grew up in close association 
with common folks. The average individual policy in 
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the Metropolitan is only $759, but for most of us even 
that is a lot of money. We want Directors who haven't 
forgotten the days when it was a lot of money to them.” 


R. J. Dearborn, chairman of the Patents Committee 
of the National Association of Manufacturers, dis- 
cussing the high cost of patent law suits— 

“One method of lessening the evil is to reduce the 
number of invalid patents issued, particularly on claims 
of invention which are too broad or which fail to dis- 
tinguish new developments from what already is well 
known. This could be accomplished by following a 


recommendation repeatedly made by NAM to enlarge 


the staff of the Patent Office and pay higher salaries. 
Due to pressure of work, Patent Office examiners do 
not have time to make a thorough search of the files 
to learn if an idea submitted is new or sufficiently dif- 
ferent to justify the issuance of a patent. There is a 
tendency toward an incomplete investigation in the 
limited time available. This leads to costly law suits 
to prove in the courts whether a patent should have 
been issued, and whether the inventor’s claims were 
too broad. With a larger staff, the Patent Office could 
make more rigid examinations and make sure that pat- 
ents granted are limited to what is new. America is on 
the threshold of its greatest era of technological ad- 
vance. New inventions will create new products and 
processes which will provide employment for many in 
the postwar period. This can be realized only by sound 
patent protection. Weaknesses in the patent system must 
be corrected. Enlargement of the Patent Office’ staff 
to make more thorough examination in connection with 
every application received will correct one serious weak- 
ness, and it could be done without an additional tax 
burden because during normal times the Patent Office 
is self-supporting.” 


Captain Jennings B. Dow, USN, Director of Elec- 
tronics for the Bureau of Ships, U. S. Navy, recently 
stated that— 

“World War II has been aptly called a war of science, 
wherein each nation engaged has employed its highest 
scientific skill in developing new weapons and new 
methods of using old weapons. Developments have 
come with such astonishing speed that many weapons 
have become obsolete before they were fully employed 
Both the Axis and the allied na- 
tion have displayed great ingenuity and resourcefulness 


against,the enemy. 


in the development of new offensive weapons and in the 
development of defensive weapons designed to render 
impotent the enemies’ equipment. This has been true 
in the most striking manner in the electronic field. 


‘The present war has emphasized the importance of 


electronic weapons to such an extent that the end of 
this conflict will be only the beginning of a new race 
in the development of electronic equipment in prepar- 
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leaders of industry, the 
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SOLAR PRODUCTS 


DRY ELECTROLYTIC CAPACITORS 
WET ELECTROLYTIC CAPACITORS 
PAPER CAPACITORS 
MICA CAPACITORS 
“ELIM-O-STAT” SUPPRESSORS 
CAPACITOR ANALYZERS 
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ation for future wars. The present war of science 
and invention has demonstrated time and again that 
the nation which is technically one step ahead of the 
enemy enjoys a tremendous advantage. At times and 
in some cases, the Germans have been technically ahead 
of us, and it has consequently been costly to our opera- 
tions. Fortunately in most instances it has been our 
side which enjoyed the technical lead and its concomit- 
tant advantages.” 


James S. Knowlson, President and Chairman, Stew- 
art-Warner Company, in yearly report— 
“Termination of contracts and the tendency of gov- 

ernment procurement agencies to let contratts for 
shorter periods of time have resulted in a substantial re- 
duction in unfilled orders, which has decreased to $54,- 
000,000 at the year end from the $115,000,000 high 
at the end of 1943. Production schedules are at about 
peak, and it is estimated that orders on hand made it 
possible for maximum production to be maintained for 
the first six months. In addition the company has 
received commitments aggregating several millions of 
dollars from its peacetime customers for materials to 
be produced after the war. It seems very probable 
that during the reconversion there will be a period of 
low production and possible operative loss.” 


Charles B. Brown, advertising director of RCA 
Victor, addressing a meeting in Trenton, N. J.— 
“Friends, by and large, are people who know and 

understand each other. Ignorance and lack of under- 

standing are the foundation of suspicion, prejudice, 
and intolerance. This is true of classes and races and 
nations as well as individuals. Radio and sound mo- 
tion pictures already have begun to shrink the world 
into the community of neighbors needed to support any 
plan for permanent peace. More rapid progress can 
be expected after the war when these forces reach into 
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Giant Press Brake Performs Under Electric Control 


1,000 tons and bends a 34” steel 
plate, twenty feet in length, cold. 

Yet this giant does its stuff 
under complete control and with 
great precision through electrical 
means. The main drive motor is 
of the high-slip type especially 
suited for flywheel service. The 


portions of the world which have not yet enjoyed their 
benefits, and when in some other parts of the world 
they are freed from abuses which have perverted them 
into carriers of vicious propaganda. Television and 
facsimile, scarcely introduced before the war inter- 
rupted their commercial development, will be new and 
powerful forces of enlightenment to bridge cultural 
barriers as well as distances. 

“A dramatic wartime illustration of power of elec- 
tronic communications to shrink time and space is found 
when we contrast the daily battlefront communiques 
received today with historic records of conflicts as late 
as our own War of 1812 in which thousands of men 
died needlessly in combat during the days or weeks it 
took to get word to their leaders that a peace had been 
concluded. 

“Another illustration may be found in the death last 
week of President Roosevelt and the succession to office 
of President Truman. Within a matter of minutes 
after the President’s death, the nation and the world 
were informed. Last Monday the new Chief Executive 
addressed the Congress, and simultaneously the citizens 
of all ranks and stations throughout America heard not 
only his pronouncement of intentions but also the sound 
of his voice, his inflectidns, his points of emphasis. 
Thus, on the fourth day of his administration, it was 
possible for millions of Americans to ‘know’ the new 
President better than most earlier Presidents were ever 
known to the average citizen. 

“If radio can give us that feeling of ‘acquaintance’ 
with people outside our circle of personal contacts, think 
how much stronger and more intimate will be the im- 
pression left with us when television brings people from 
other walks of life into our homes to be seen in action 
as well as heard. It will not be easy to remain a 
stranger to people, whether individuals or groups, who 
have accepted your invitation to visit your fireside and 
move about and speak in your family circle.” 
















Said by its makers, The Cin- 
cinnati Shaper Company, to be 
the largest mechanical, two-hous- 
ing press brake in the world, this 
machine has a clear span of 
twenty feet between housings and 
an overall die surface, or bend- 
ing surface, of thirty feet. It is 
capable of exerting a pressure of 













ram-elevating motor is of high- 
torque, intermittent-duty type for 
adjusting and setting the ram. 
That is, the ram-elevating motor 
operates the pitman screws of 
the machine. Control on _ this 
motor is of the magnetic revers- 
ing type and is incorporated in a 
master panel. 

The machine is equipped with 
an electrically-controlled, air- 
operated clutch. Selector switches 
provide for inching and for con- 





tinuous operation. 
above shows some of the elec- 
trical control equipment mounted 
upon a similar machine. 


The picture 


ELECTRICAL MANUFACTURING 








egeeenannnr arene 



























Plan Your Fastenings 
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“Cold-forging” —proof #31 


3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 

Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 
Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 





WATERVILLE 48, CONN. 
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PLAN NOW: 


... because the right fastening planned in the product 
design stage can well mean success to that vital fast as- 
sembly job—no assembled product can be better than 
its fastenings. 


... because early action enables you to make your pre- 
cise choice to serve your need best—a featured standard 
fastening or a part especially designed to meet your 
specific requirements. 


CHOOSE SCOVILL: 


... because our broad experience in fastenings qualifies 
us as specialists to aid you in that selection. Our demon- 
strated ability in special design* makes Scovill your 
logical choice. 


... because our special processing with our ingenuity in 


cold-forging, means a substantial savings in money 
—materials— motions. 


CALL A SCOVILL FASTENINGS EXPERT TODAY 


*The special purpose item illustrated above is one of 
many examples of Scovill ingenuity in cold-forging 
and demonstrated ability in special design. 


SCOVILL _.MANUFACTURING COMPANY 
WATERVILLE 


SCREW 


prooucts DIVISION 


Cay 
hon) | = TEL. WATERBURY 3-3151 





NEW YORK, Chrysier Building . DETROIT, 714 Fisher Building - 


CHICAGO. 135 South LaSalle Street . PHILADELPHIA, 18 W. Chelten Avenue Building 


PITTSBURGH, 2882 W. Liberty Ave. . SYRACUSE, Syracuse - Kemper Insurance Bldg... LOS ANGELES, 2627 S. Soto St. . SAN FRANCISCO, 434 Brannan St 
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Yew Materials, Equipment, 


Electrical and Mechanical Parts, Finishe 


OIL-TIGHT PUSHBUTTONS 


This new line of Class 9001 Type T oil-tight pushbut- 
tons, designed primarily for group mounting on ma- 
chinery or control enclosures, are more compact and 
can be mounted on closer centers than previous types, 
without sacrifice of accessibility. All terminal screws 
can be reached with a screw-driver without going in 
at an angle. Another feature is quick and easy instal- 
lation for mounting in any position. Unit is easily 
installed by being inserted through the panel. It is 
prevented from turning by a dowel. After the legend 
plate is slipped on, a thread ring firmly clamps the unit 
into position. Operating mechanism and contact block 


are separate units to permit flexible combinations cov- 
ering a wide range of circuit requirements with three 
types of operators and four types of contact blocks. Con- 
tact blocks are made of special ‘“‘non-tracking” material ; 
contacts are silver, rated for heavy-duty service ; springs 
are stainless steel. Duplex contact blocks function as 
double-pole units when used with momentary contact 
operators, but with selector switch operators they func- 
tion either as double-pole unit or as two independent 
single-pole units, depending upon the cam used in the 
operator. Industrial Controller Division, Square D 
Company, 4041 N. Richards St., Milwaukee 12, Wis. 


RESISTOR BANKS 


Regan bank-type resistor (6-resistor standard _illus- 
trated) can be quickly assembled with from 2 to 24 
to the bank. Frame dimensions for 6-bank resistor: 
length—+23 in., width—11% in., depth—4% in. For 
banks of more than six, 3 inches are added to frame 
length for each additional resistor and for less than six, 
that much is deducted for each unit. 
cylinder of glazed statite, 7! x 2 in., with helical groove 
to support resistor element and has a 34 in. hexagon 
hole through its center, designed for mounting on- a 
through-bolt or rod vertically or horizontally. Element 
is a bare helix of either nickel-chrome or copper-nickel 


Resistor core is a 


150 


; 


alloy. Replacement cores, elements, binding posts ary 


straps also separately available for easy attachment 





Techtmann Industries, Inc., 828 N. Broadway, Mil- 
waukee 2, Wis. 


REVERSE CURRENT RELAY 


Designed originally for special use on auxiliary engine- 
driven power generators in Army tanks and airplane 
bombers, Type 9100 reverse current relay is now offered 
for “tough” low-voltage d-c applications on stationary 
or mobile equipment. Compact and rugged design in- 
corporates a magnetic latch which prevents accidental 
closing of armature and contacts due to shock or vibra- 


tion up to 10G. Contacts rated 100 amperes at 30 volts 


d-c maximum. 
in. deep x 26% in. 


Dimensions are 446 in. wide x 3%¢6 
high. Approximate weight, 1.6 
pounds. Available without the magnetic latch (Type 
9000) in sizes as low as 300 watts at 6, 12, 18, and 24 
volts d-c. R-B-M Manufacturing Company, Division 
Essex Wire Corp., Logansport, Ind. 


GLASS BASE LAMINATES 


Three grades of glass base laminates with improved 
electrical properties announced: as follows: Panelyte 
Grade 110, a glass mat material with phenolic resin. 
Low power factor even at high humidities and low loss | 
factor, make it particularly well suited for use in elec 
tronics and communications applications. Produced it 
sheets, rods and tubes, it can be punched, drilled an 
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WHY WE MEASURE OUR OWN “YaRDSTICKS" 


Complex, sensitive instru- have special apparatus for measuring 

















ments are acommonplace not the accuracy of the test instruments 
only in the engineeringlaboratoriesbut themselves. 

on the production lines of Connecticut The result of this constant testing 
Telephone & Electric Division. These and retesting is better products... better 
instruments enable us to maintain the _ telephones, headsets, switchboards and 
extreme precision in telephone equip- _ other devices, for our armed forces, a 
ment and electronic devices called for _ better, brighter future for your com- 
by Signal Corps standards. So impor- municating systems, electrical and 


tant is this high precision that we _ electronic equipment for tomorrow. 


MEASUREMENT BY TIME 
SIGNALS... Using U. S. Govern- 
ment radio time signals of infi- 
nite accuracy as a basis, this ap- 
paratus permits our engineers to 
“test our own test instruments” 
for the ultimate in engineering 
and production-line accuracy. 





CONNECTICUT TELEPHONE & ELECTRIC DIVISION 


GREAT AMERICAN INDUSTRIES, INC.* MERIDEN, CONNECTICUT 


TELEPHONIC SYSTEMS e SIGNALLING EQUIPMENT ¢ ELECTRICAL EQUIPMENT ¢ HOSPITAL 
AND SCHOOL COMMUNICATIONS AND SIGNALLING SYSTEMS e IGNITION SYSTEMS 








A SPECIFIC FASTENER FOR 
A SPECIFIC APPLICATION! 


That is where MILFORD has the answer when 
it comes to using semi-tubular, tubular, split or 
special rivets — and machine screws, too. 


We will gladly call at your invitation and 
work with your design or production en- 
gineers if you will say when. 


ThE 


WY MILFORD 


RIVET & MACHINE CO. 


CENTRAL DIVISION 





EASTERN DIVISION = 





MILFORD, CONN. * ELYRIA,OHIO. 


brown, semi-gloss finish. Grade 120, a glass cloth base 
phenolic sheet, for use where Class B insulation is re 
quired as in slot wedges or spacers in electric motors 
and similar applications and for high temperature in- 
sulation, makes possible reduction in size of motors 
Standard sheets, 36x 36 in. and 36x 48 in. in natural 
color, semi-gloss finish. Grade 140, a glass cloth base 
melamine laminate which conforms to GMG specifica- 
tions and is used for instrument panel boards, switch 
gear mounting, etc., has excellent arc heat resistance 
and impact strength. Panelyte Div., St. Regis Paper 
Co., 230 Park Ave., New York 17. 


POWER CONTROL TUBE 


This 15,000 volt power control tube (WL-678) _pro- 
vides split-cycle control of high power for R. F. heating 
units and radio transmitters and, 
for electronic equipment design, 
facilitates smooth and instantan- 
eous power control from %0 to 
100% load; simplified automatic 
load control; high speed auto- 
matic overload protection; low 
space and weight requirements | 
and low control power require- 

ments. Asa grid-controlled mer- | 
cury vapor rectifier, it combines | 
voltage characteristics of f 


high 
Kenotron, control qualities of 
Thyratron and efficiency of | 


Phanotron tubes. General char- | 
acteristics (55 deg. C max.) ; fila- 
ment voltage 5.0, filament current 7.5 amperes, heating 
time 1 minute, typical control bias at rated voltage— 
50 volts (or—75 volts at 50 deg. C max.). Maximum 
ratings: anode voltage, peak forward 10000, peak in- 
verse 10000, anode current, average 1.6 amperes, peak 
6 amperes; temperature range condensed mercury 25 
to 55 deg. C. Lamp Division, Westinghouse Electric 
and Manufacturing Company, Bloomfield, N. J. 





SYNTHETIC PLASTICS 


Flexible at -100 deg. F and with many of the electrical 
properties of polystyrene, Acadan “B” is now offered 
in tubes, rods, sheets and tape (molded parts and ex- 
truded shapes on special order), also wire and special 


_ crosshead coatings for numerous electrical applications. 


Physical and electrical properties : tensile, 1000 ; elonga- 


| tion, 100-150% ; dielectric constant (60 cycles, 1 kc., | 


me.), 2.5; power factor, .001; dielectric strength—60 
cycles (tested 5-6 mil thick), 1200 volts; 24 hr.-water 
absorption, 1%; specific gravity .93; high operating 
temperature, 212 deg. F. Acadia Synthetic Products 
Division, Western Felt Works, 4035 Ogden Ave., 
Chicago 23, IIl. 


PANEL INSTRUMENTS 


A new line of 1%-inch panel instruments to meet the 
need of the Armed Forces for small, compact, weather 
resisting equipment is now available in two forms 
watertight design for application where equipment maj 


. 
sawed. Standard sheets 36x36 in. in natural rej- | 
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uk under these varying conditions: (1) Many of the protector to be opened and re-sealed. And -be- 
SS installations are made at or below tidewater cause they are truly compressible, these gaskets 
1c level. Thus the gaskets must resist continuous do not extrude when the flange bolts are tightened. 
or intermittent attack by salt water. (2) Fuel oil In addition to cork-and-synthetic-rubber com- 
may be present in this water so the seal must be positions, Armstrong offers also a wide range of 
oil resistant. (3) Occasionally the protectors are other specialized sealing materials. These include 
opened for servicing. Hence the gaskets must cork compositions, synthetic rubber compounds, 
al permit re-sealing without loss of efficiency. fiber sheet packings, and rag felt papers. This 
od The gaskets shown above—made of one of wide variety assures you of unbiased recom- 
K- Armstrong’s Cork-and-Synthetic-Rubber Com- mendations when you submit your sealing 
al positions—meet all these requirements. Two problems to Armstrong. 
S. identical gaskets are used, one cemented on the We'll be glad to recommend a gasket material 
a- door flange, the other to the face of the box, so to meet your specific requirements. Just send us 
that there is gasket-to-gasket contact. These working drawings and details of your application. 
yt) 
er 
1g 





A Positive Seal 


Network Protectors! 





In selecting gaskets for network protectors, 
the prime requisite is a lasting, positive seal 


SEND FOR FREE BOOKLET 


For descriptions of Armstrong's 
Sealing Materials, see Sweet's 
File for Product Designers. Or 


GASKETS - 







Armstrong’s Gaskets are oil, water, and weather 
resistant. Their permanent resilience permits the 


ARMSTRONG’S 
SEALS - 


© 


Cork-and-Synthetic-Rubber Compositions 


PACKINGS 


Cork Compositions J 






write Gs for your copy of the free booklet, ‘‘Gaskets, 
Packings, and Seals.'' Address Armstrong Cork Com- 
pany, Gaskets and Packings Department, 9505 Arch 


Synthetic Rubber Compounds @ Cork-and-Rubber Compositions 


Fiber Sheet Packings > UCT Mee) Te! e ti ame ela 





Sireet, Lancaster, Pennsylvania. 
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NO PEER! 


Because of special 
processing, Ark- 
wright Cloths are 
the recognized 
tops in lasting 


transparency. 






Sold by leading drawing 
material dealers everywhere 





Arbusia 


AMERICA’S STANDARD FOR OVER 20 YEARS 


NO FEAR 


of Arkwright Trac- 
ing Cloths becom- 
ing yellow or 
opaque with age! 





HEAR! HEAR! 


Free sample of 
these highly and 
permanently 
transparent trac- 
ing cloths for the 
asking! Just write: 
Arkwright Finish- 
ing Company, 
Providence, R. |. 





be accidently submerged in water, exposed to rain, « 
used in extremely humid climate; and conventional d 
sign for use in service where the instrument will be pr 
tected from the elements. Furnished in nearly 

ratings for direct-current, radio-frequency and audi 
frequency measurements for use with external thern 





couples or rectifiers. The watertight meters are known 
as Tvpes DN-1, DN-2 and DN-3; conventional Types 
DN-4, DN-5, and DN-6. The same basic design, 
utilizing an internal-pivot element combified with per 
manent-magnet moving-coil construction is used. Pivots 
solidly mounted on inside of armature shell, instead of 
being secured to outside of armature winding. General 
Electric Company, Schenectady 5, N. Y. 


SHEET LAMINATED PLASTIC 


Lamicoid is a laminated plastic now available in sheet 
form. This new post-forming stock has numerous 
applications where good electrical properties, strength 
and light weight are desired. Sheets measure 36 in. x 
42 in. and are made in thicknesses of %4o in. and over 
and the stock is available in two types; E-527 for deep 
drawing and forming of intricate parts and E-528 for 
ordinary forming and shallow drawing. Suitable molds 
and dies can be made of hard wood, resin-bonded wood. 
metal forms, cast resin, and similar materials. Mica 
Insulator Co., 200 Varick St., New York 14, N. Y. 


HERMETICALLY SEALED INSTRUMENTS 


In addition to other design refinements, true hermetic 
sealing is announced for these 2%4 in. and 3% instru 
ments. By building the mechanism into a protective 
cup-like frame and sealing the glass cover to the metal 
rim, positive hermetic sealing has been effected with 
ind without use of rubbe: 
gaskets or cement. Windows are of double thickness 


minimum number of seals ane 


tempered glass, processed for solder sealing and highly 
resistant to shock. Completely dehydrated, the instru- 
ments are filled with dry air at sea level pressure. A 
newly designed crowned crystal permits greater scale 
length, reduces shadows and makes for better visibility. 
Magnetic shielding makes possible interchangeability 
on any type of panel without affecting calibration. Fo 
extra R. F. shielding, the instruments can be supplied 
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The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
base—cast iron end plates and cast iron, weatherproof 
terminal box are standard construction features. Spe- 
cial horizontal and vertical mountings aré available. 


Available in sizes 5 H.P. and smaller. Other sizes and 
types available up to 150 H.P. 
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lt may come to this— 


but we won't cut Howell Quality 


Yes, it may even come to the point where we have to press the 
good old Howell Horse into service to make deliveries on our 
famous motors. That’s how serious the delivery situation is 
in the entire electric motor industry today. 


But there’s one thing you can count on now, as always— 
we'll never, never cut Howell quality. Every Howell Motor is 
built of the finest material, statically and dynamically balanced, 
and thoroughly insulated throughout. 


So, until the delivery situation clears up, please bear with 
us. We recognize our obligations fully. We are putting forth 
our maximum efforts to build more and more Howell Motors, 
and to see that they are distributed among users whose needs 
are most vital to the war effort. This, we know, is as you 
would have it. 


HOWELL ELECTRIC MOTORS COMPANY 
HOWELL, MICHIGAN 


Manufacturers of Quality Motors Since 1915 
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DIALCO ‘‘Vari-Dim’’ 
PILOT LIGHT #v.m400 


5 DISTINCTIVE FEATURES:—In daytime this 
unit emits concentrated penetrating light 
which is visible thru surrounding bright- 
ness... A turn of the knurled head pro- 
duces soft diffused light which is ideal for 
night operation. No effect on operator’s 
vision . . . Field of visibility is a full 150°, 
60° more than required minimum 
Press-to-test — light finger-tip pressure ac- 
tuates the bulb testing circuit . . . Ac- 
commodates screw-base or bayonet base 
bulbs which can be quickly discharged by 
finger-tip pressure . . Assemblies sup- 
plied complete with required lamps. Con- 
sult us about your problem. 


Write for Catalogue 


_ DAY or NIGHT. 


.- CORRECT LIGHT 


ne 


aT | ees 


900 BROADWAY + NEW YORK 3, N. Y. 


Telephone: Algonquin 4-51 80-1-2-3 


BRAKE 


DI-ACRO is 
Pronounced 
“DIE-ACK-RO” 


PAC 


“DIE-Less ” 


f 
i 


EIGHTH AVE. SOUTH, MINNEAPOLIS 15, MINN. 


silver plated. Silver clad beryllium copper hair spring ; 
reduce zero shift at all temperatures. Kovar gla:s 
bead type terminals with solder lugs and the speci:| 


phosphate finish on the case are among the features in- 
corporated in these new instruments. Now available in 
all d-c ranges. Marion Electrical Instrument Company, 
Marion, N. H. 


RECTIFIER TUBE 


EE Type 3B 27 is a high voltage rectifier of rugged 
construction for industrial and mobile transmitter use. 
Of high vacuum type for use where disturbance from 
the power supply must be kept to a minimum. Has 
double heaters and cathodes, ceramic spaces for low 
leakage and extra heavy supports for immunity to 


severe vibration and mechanical shock. Ratings: peak 
inverse voltage, 8,500, peak plate current 0.6 amperes, 
average plate current 0.150 amperes. 4 tubes in full 
bridge deliver 5415 d-c volts to filter with 6000 volts 
total input. Filament draws 5.0 amperes at 2.5 volts. 
Medium four-pin bayonet base. Electronic Enterprises, 
Inc., 65 Seventh Avenue, Newark 4, N. J. 


PNEUMATIC DISC BRAKE AND TORQUE 
CONTROL 


For use on rotating equipment where a quick, smooth 
stop is required, disc brakes primarily developed for 
wire reeling and coiling equipment now include an 
adjustable torque-control unit which permits instantan- 
eous adjustment of braking torque from any remote po- 
sition without change of brake adjustment. One-half 
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Tip to Designers! 
Affected B 





| Js Your product 


Get Freedom From Size Change With 
ee 36 33 


Carpenter Invar 


50 








=40 carbon steel about 10 
. times that of Carpenter 
’ S Invar “36” in the 0-400°F. 
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and Free-Cut Invar “36” maintains dimensional accuracy 


| The low expansion property of Carpenter Invar “36” 
| over a wide temperature range. 


The comparison with 

' carbon steel can be seen on the curve. Up to 400° F. 
carbon steel expands almost 10 times as fast as Carpenter 
Invar “36”. 


Designers have recognized the advantages of low expan- 
sion parts to improve the performance of aircraft indi- 
cating instruments, aircraft controls, electronic equip- 
ment, high frequency radio apparatus, internal combus- 


The Carpenter Steel Company, 115 W. Bern Street, Reading, Pa. 
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Comparison of expansion 
rates shows expansion of 


TEMPERATURE — Degrees Fahrenheit 





2? 
ges In Temperature * 



















Could the field of application of your product 
be increased if you could get the same per- 
formance and accuracy at room tem perature, 
ten below zero or 400° F. ? 










400 500 600 700 


tion engines. The adoption of more and more auto- 
matic machines and continuous production processes 
will call for accuracy regardless of temperature varia- 
tions. Designers have found that Carpenter low expan- 
sion alloys provide a practical answer to eliminating 
the effect of temperature change in instruments and 
control mechanisms. 


If you have a specific problem, write us in detail 
and take advantage of our metallurgical experience. 
Or write for engineering bulletin. 


Glass Sealing 
High Permeability “ 













the size of comparable electrically-operated disc brak« 
this pneumatic unit is claimed to have a smooth opera 






ing brake torque four to eight times greater, require. 
no lubrication or adjustment during the life of the fri 
tion disc and has low maintenance cost due to minimu 
only 2 in entire mechanis: 








number of rotating parts 








4 cubic foot or less of air is required per operation. 
Available (with or without torque control unit) in 
single, double or triple disc with torque ratings of 100, 
200 and 300 Ib.-feet for operation at pressures up to 
125 Ibs. per sq. inch, for use on NEMA brake frame 
motors and on other rotating machinery. James L 
Entwistle Co., 43 Church St., Pawtucket, R. I. 











WING FLAP DRIVE MOTOR 











Designed specifically for wing flap actuation on the 
Douglas A-26 attack bomber, this drive unit is custom 
built throughout for special operating, mounting and 
maintenance conditions. Completely self-contained to 
meet stringent weight specifications, intermittent duty 
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HOLTITE J1-® Fastenings 


Your complete fas- insure time-saving ap- 
coming sequacments plication and faultless, type 2 hp. 7500 r.p.m. and equipped with magnetic 
can be fully supplied enduring service. Spe- 
from the complete line of cial Parts and Fastenings 
precise, rugged, uniform madeexact tospecifications. ; ; 
HOLTITE assembly units HOLTITE Screws. Bolts, ‘“!gned for low impact torque to prevent damage in the 
4 ’ ’ e ° e ee ie 
From metallurgical control Nuts and allied fastenings ©Ve"t of overtravel resulting from failure of electrical 
of raw materials to final in- are used in practically all stops. Electrical Engineering and Mfg. Corp., 4612 
spection of these Scientific weapons of war to provide \\est Jefferson Blvd., Los Angeles 16, Calif. 
Sentinels of Safety are pro- that trouble-free perform- 
duced with the uniform ance so essential in the PHOTOELECTRIC CONTROL 
precision of small tools to war production program. 
: Of particular interest to the metal-working field, the 
Buy More wor Bonds photoelectric control (Type A20C) provides the neces- 
Wartime conservation makes it impossible to send catalogs & ca ° . « 
unless requested on your company letterhead. sary automatic control of mold-pouring operations in 
foundries where one operator, working from a remote 


station, can.control the pouring of several ladles simul 
taneously. Hand pouring hazards are eliminated and 
several molds can be poured in less time than was 
needed to pour one by former methods. Precise con- 
trol of this and other widely differing industrial 
SCREW @),) ds NY processes is thus provided, because instrument detects 
minute changes in light intensity. An adjustment on 


NEW BEDFORD MASS. U Ss A the ce trol housing may be set so that the control will 















clutch and brake. Protected thermally and against 
exposure to dust, sand and salt spray, it is also de- 
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ON THE SELECTION OF VITAL 


Tes many manufacturers are sitting back smugly and thinking, “Our prod- 


ucts are tops... everybody's happy .* . nothing ever goes wrong . . . that 
is, except a bad connection now and then, which can be fixed in a minute.” 

Many vests would be badly torn, if these same men could see what's really 
in back of these seemingly trivial bad connections! 

When customers squawk for a serviceman, they're annoyed. Too many 
such squawks, and dealers get annoyed. Because it’s costing them time, and 
money. Maybe they won't change suppliers to-day, because they can’t. But 
watch out for V-day! The good-will of customers and dealers can also rest on 
tiny connectors! 

Electrical connections can be trouble-free, if the connectors are properly 
designed to assure maximum conductivity and withstand the mechanical 
abuses encountered in service. You can get that kind of a connector ... in 
any size and for any purpose .. . here at Burndy. We would welcome the 
opportunity to show you which Burndy connectors would suit your products 
best. Burndy Engineering Co., Inc., 107 GBruckner Blvd., New York 54, N. Y. 


Headquarters for 
CONNECTORS 
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COMPOSITE »- BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 


Recommended as Replacements for 


STRATEGIC BLOCK or SHEET MICA 
In Many Applications 


Composite highly integrated insulating materials comprising 
mica splittings bonded with insulating, inorganic bonding 
agents. 


Compact, thin, flat, lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


Strong, hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


High dielectric strength and insulation resistance. 

A dependable source of supply in unlimited quantities. 
Available in sheets in all thickness from .005” up. 
Also in punchings to specified dimensions. 


We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulation as substitutes for Strategic Mica for your 
purposes. 

@ Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 


What do YOU need ‘in magnets? 


@ Large quantities manufactured to 
close tolerances? 


@ More external energy for a given 
volume? 


@ Intricate shapes? 
@ Greater stability? 


@ More resistance to stray fields, to 
temperature, or to vibration? 


G-E sintered-alnico magnets have been meet- 
ing requirements like these for manufacturers 
of electric equipment, instruments, appliances, 
and control devices, and other large users for 
more than ten years. 


Our experience in the design and manu- 
facture of special-purpose and standard mag- 
nets is at your disposal. Our extensive pro- 
duction facilities are adequate to handle 
your orders, large and small. 


Small quantities of the alnico magnets 
shown here and of many others are available 
from stock. Our new catalog, GEA-3682, lists 
80 standard forms. Ask our local office for 
your copy. For help with new magnet designs, 
consult our engineers. General Electric Co., 


Schenectady 5, N. Y. 


00-13-8851 


GENERAL @ ELECTRIC 


remain inoperative at one level of illumination but y il! 
be actuated when the amount of light reaching 
phototube varies slightly. Used to indicate and cont 
the density of gases, turbidity in liquids, to distingu:s 
between a clear liquid such as water and air above 
or to detect an interface between two liquids differ: 


slightly in translucency. From a supply source of 115 
volts a-c 60 cycles, it incorporates a single-pole double- 
throw relay for normally open or normally closed op- 
eration. Relay contacts designed to handle 10 amperes 
a-c or 5 amperes d-c. Photoswitch Incorporated, Cam- 
bridge 42, Mass. 


MEDIUM-DUTY POWER SWITCHES 


This new switch (Series J) is available in one to five 
sections, with shorting or non-shorting type contacts 
for use in transmitters, power converters, and other 
electronic applications requiring heavier duty units than 
conventional low-capacity types. Sections and indexes 
are also available separately for individual assembly in | 
any desired combination. Present switching combi- | 
nations provide one pole, 17 positions (18 positions, 
continuous rotation, with the eighteenth position off) 
and 3 poles, 5 positions (6 positions, with the sixth 


b 


position off) with all units furnished with adjustable 
stops for limiting the desired number of positions. 
Switches have single-hole, bushing mougting with tie- 
rod extensions at both the front and rear of the switch 
to serve as locating keys and as additional mounting 
support. Locknuts, lockwashers and a 2% in. bar knob 
with double set screws for secure mounting to the shaft 
furnished with each unit. These medium-duty power 
units have double-roller index with minimum life op- 
eration of 25,000 cycles, contact buttons of solid silver § 
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SPARE PARTS BOXES. 


sin every needed size! 


...for every needed use! 


quash 
crn 7 


- No. 1025—14 
z 30” x 18" x 12" 
(Partitions not included) 










ile- 
Op- 
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No. 1025—6 
18 x 9" x 9 










94 STOCK SIZES 


tion 42 BY (Int) for shipboard use, Electrical 
1. Navy grey finish. Immediate Delivery- 
ITE FOR PRICE List — 


Lengt 







As per specifica 
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COMPANY 
ry: Brooklyn, New York 









STEEL EQUIPMENT 


349 Broadway, New York 13, New York * Facto 


STEEL OFFI 


will again be availabl: 
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@ Tens of thousands of electric 


refrigerators have been kept run- 
ning “for the duration” because of 
Aerovox motor-starting capacitor 
replacements made available 
through nation-wide distribution. 
In wartime, 28 selected types are 
taking care of upwards of 90°, 
of all standard capacitor replace- 
ments. 


The good will accruing 


thereby to refrigerator and appli- 
ance manufacturers is wellnigh 
incalculable. 

Insuring your good will among 
customers and trade, by having 
proper capacitor replacements 
generally available for servicing, 
is just one more advantage that 
goes with specifying AEROVOX 


for capacitors. 


@ Submit that capacitance problem. Our engineers 


have an exceptional 


application 


“‘know-how’’ that 


is yours for the asking. Literature on request. 
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Steatite sections are wax-i 
Switch is rated at 7% amperes at 60 cycle 


and lug type terminals. 
pregnated. yy 

115 volts. Minimum voltage breakdown between cri: 
cal points 3000 volts r.m.s. Furnished with cadmit 
plated, steel and brass parts, the units can also be made 
in non-corrosive metals and the steatite parts can }y 
tropicalized to prevent fungus growth. Centralab, Dj- 
vision of Globe-Union, Inc., 900 E. Keefe Avenue, Mij- 
waukee 1, Wis. 






ELECTRONIC DE-ICER TIMER 


This electronic timer is designed for use in conjunctio: 
with manifold-solenoid de-icer system and_ provides 
automatic or manual remote electrical control of de-ice: 
boot operation, opening the boot inflating, valves auto 
matically in proper sequence and for effective time 








intervals. Control of the de-icer system for very light. 
light-to-moderate, or severe icing or for high altitude 
conditions is sucessfully accomplished. Although pri 
marily designed for new aircraft, any manifold-solenoid 





de-icer system now using the Eclipse mechanical time: 
can be inexpensively and quickly converted to the ele 
tronic de-icer timer and the mechanical timer eliminated. 
by changing the AN connector on the existing cable 
The electronic timer wall- or flush panel 
mounted, and may be opened for inspection from th 
front while in operation or for complete removal fron 
It measures 87 in. long, x 6°44 in. high, x 
334 in. deep and weighs 6% Ibs. Eclipse-Pioneer Di- 
vision, Bendix Aviation Corp., Teterboro, N. J. 


can be 


the case. 


RECTIFIER POWER SUPPLY UNIT 


Primarily designed for aircraft use, for testing instru- 
ments, inverters, controls, and radio navigational and 
communications equipment, this compact, light weight 
selenium rectifier unit (FTR-3128-S) can be used for 
other applications where portable, well-regulated d-c 
power supply is required. Operates from single phase 
a-c input of 115 volts, 58 to 62 cycles, providing d-c up 
to 10 amperes, continuous duty, at any selected voltage 
between 22 and 30 volts. Output voltage is auto- 
matically held constant within + or — 0.5 volt regard- 
less of load variation from zero to 10 amperes, or a-c 
line voltage fluctuations of 105 to 125 volts. Ripple 


LS 
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ELECTRICAL MANUFACTURING 


Manufactured by impregnating a 
continuous fiber, soda-free 
Fiberglas Cloth, with a special 
_ high temperature Silicone Resin . . . 
VARTEX Silicone Fiberglas . . . 
in addition to its resistance to 
high sustained heat . . . has good 
dielectric strength, low power 
factor, high mechanical 
strength and exceptional low 
temperature flexibility. 


Other Vartex Products 


THE PEAK OF QUALITY > SLECTRICAL Ls 1 . Varnished Cambric Cloth  Varnished Fiberglas 


Varnished Combric Tapes ‘“Varslot’ Combination Slot insulation 
Varnished Duck Synthetic Resin Extruded Tubing 
Varnished Silk Substitutes Cable Wrapping Tapes 
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@ In Chicago Automatic 
Rivet Setters from 1 to 4 
tubular or split rivets are 
fed, inserted and clinched 
in a fraction of a second 
with each operating pedal 
release. Adjustment on 
some models permits hand- 
ling different sizes of rivets, 
Riveting machine also 
adaptable for eyelets, grom. 
mets or drive screws. 


FREE Fastening Analysis 
Your output may be increased and 
cost reduced if you investigate. Send 
sample assembly and blue print. 








CHICAGO RIVET & MACHINE CO. 
Teh Me ela ete ii2: eee ti all ee ee) 
Tubular and Split Rivets In All Rivet Metals 
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THERMOSWITCHES. 


























Write for catalogue and complete information... to 


IH CORPORATED 
Cho 72 rpall ASHLAND -~- MASS. 
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an on-and-off switch, 0-30 scale d-c voltmeter, and « 
output terminals mounted on front panel. 8-foot ru)- 








voltage limited to approximately 5%. Equipped with | 


ber covered cord with metal sheathed plug for a-c input 
connection. Weighs approximately 74 pounds and is 
enclosed in a black medium-wrinkle finish cabinet. 
11144x8x16 in. Federal Telephone and Radio Corp., 
Newark 1, N. J. 


SMALL OPEN BLADE SWITCH 


Designed for compactness and long life, this small 
single-pole open blade switch requires minimum op- 
erating pressure and uses beryllium rolling spring. 
Overall dimensions approximately 244. x 1% 6x 7%%4 
in. Contact arrangements for normally open, normally 
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closed or double throw circuits. Actuation means easily 
provided according to specific application by the user. 
Tests indicate a mechanical life expectancy of more 
than ten million operations. Standard operating pres- 
sure at the end of blade, 3 to60z. Rated at 15 amperes, 
115 volts a-c. Compactness and durability of device fit 
it for many installation uses. Acro Electric Company, 
1317 Superior Ave., Cleveland 14, Ohio. 


COLD ANTICIPATION CONTROL 





This ‘““Avrgaire” control unit for walk-in coolers, reach- 
in boxes, display cases and other above-freezing appli- 
cations is designed to maintain extremely close regula- 
tion of box temperature without short-cycling the com- 
pressor; to provide selective defrost (automatic coil 
defrosting when box is loaded with warm produce 
making extra cooling capacity essential) ; and to main- 
tain uniform humidity thus minimizing “sliming” losses 
and dehydration. One portion of the bulb is attached 
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Hydron evacuated bellows as- 
,. |} semblies, accurately-calibrated, 
| hermetically-sealed and acutely 
sensitive, automatically translate 
changes in altitude or vacuum into 
motion required to operate valves 

and switches .. . to compensate for 


ill [| the effect of pressure changes on 
p- |, instruments and controls. 
§ WHAT DO THESE USES SUGGEST? 


Hydron evacuated bellows are 
| Saag used today in altimeters, 
} oxygen-air mixture controls, ab- 
') solute pressure recording and con- 
') trolling instruments, .header relief 
valves, supercharger boost con- 
trols, fuel and manifold pressure 


eons ees 


rane 


j 
Hi 


j 
{| ee 


' 


gauges and turbo supercharger 
controls. When paired with other 
bellows of equal characteristics, 
they are used to compensate for 
ambient pressures on temperature 
or pressure controls. 


CLIFFORD HAS THE FACTS 


Given the total amount of 
travel (with allowable tolerance) 
needed for a given change in pres- 
sure, Clifford is equipped to de- 
sign, assemble, evacuate, seal and 
test the one right evacuated bel- 
lows assembly for you. 

Here’s why. Because accurate 
wall thickness is inherent in the 
hydraulic method of forming bel- 





lows — and spring rate is only as 
accurate as the wall thickness of 
the bellows. Clifford, industry’s 
first source of hydraulically-formed 
bellows, is still first with the facts 
when accurate bellows behavior 
and long life are critical. 

Submit sketches and data for 
your proposed assembly before de- 
signs are too far advanced, and 
Clifford will make trouble-saving 
recommendations, specifying 
whether internal or external com- 
pression springs will be required 
for more accurate matching. In the 
meanwhile, write for a sample of 
Clifford’s bellows facts, using the 
coupon below. 





CLIFFORD 


First with the Facts on Hy- . 
ly —  draulically-formed Bellows 


| CLIFFORD MANUFACTURING COMPANY 
| $68 E. FIRST STREET, BOSTON 27, MASS. 


Please send me information on Hydron Bellows and Bellows:Assemblies. 
I am interested in applying them to the equipment checked. 













DC Kilns & ovens — industrial 
CD Oil heating systems 


0 Air conditioners - unit 


2 0 Air conditioning systems 
re hf Y D ke oO N 0 Aircraft C) Oxygen flow indicators 
0 Carburetor altimeter controls CO Oxygen regulators 


DC Engine thermostats C Process controls 
C2 Gasoline valves 


lanl 


] Refrigerating systems 

C High pressure steam devices © Refrigerator controls 

C Hot water heaters © Refrigerator switches 

0) Instruments CL) Stoves & ovens — commercial 
Remote and direct control of -) Stoves & ovens — domestic 
temperature and pressure () Supercharger controls 
















Vo Other applicatiti eng occu os iiisretelekcecsacee ane ndetiiin 
Feather-weight.. . the First All- TAN 
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by Clifford’s Patented Method. 
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“dust Cool Me Off With Flux” 


It’s a funny thing about magnet metals. 
Take ALNICO-V for example. You can 
design the magnet scientifically, cast it of 
the metal perfectly, grind it to final shape 
with every care, heat treat it according to 
all the rules and regulations and then give 
it the usual shot of juice. Yes, you'll get 
some magnetic power. But quench it in 
a field through which magnetic rays are 
shooting and you get some astonishing re- 
sults. You get a real He-Magnet, not just 
a namby pamby one that couldn’t lift a 
horseshoe nail. 


Yes, magnet metals are mysterious things 
but our engineers know about all there 


We'll be 
glad to apply our 
knowledge to the de- 
sign and manufacture 
of your magnet. 


is known about them to date. 


— 


Typical of the many varie- 

ties of Permanent Magnets 

designed and made by 
CINAUDAGRAPH. 


CINAUDAGRAPH CORPORATION 


6 SELLECK STREET STAMFORD, CONN. 
, 8.00.1 


CINAUDAGRAPH 


CORPORATION 











directly to the coil while the remainder hangs free ; 
the air. In this way the bulb action is influenced by 

temperature drop in the coil before the box temperatur¢ 
is affected by more than a fraction of a degree. Be 
cause of this more efficient use of the coil’s coolin; 
capacity, much smaller swings in box temperature wil! 


occur. Excessively low coil temperatures are avoided 
and in addition, harmful variations in humidity are pre- 
vented since a uniform spread is maintained between 
the temperatures of the coil and the air in the box. 
This “cold-anticipation”’ unit is easy to install and simple 
to adjust and is available for direct control of single- 
phase applications to 1 h.p. and for pilot service with 


‘suitable motor starter on larger a-c or d-c motors. Penn 


Electric Switch Co., Goshen, Indiana. 


MOTOR DRIVEN DRILLING UNITS 


Single purpose automatic drilling units made in 3 
models ranging from 50 drill up to % diameter drill 
capacity. Completely self-contained and can _ be 
mounted at any angle or in any plane for automatic 
operation for high production drilling, reaming, spot 
facing or step drilling to positive predetermined depths. 
Equipped with % h.p. motor, 3450 r.p.m., 220-440 


volts, a-c, 3-phase, 60 cycle, or % h.p. motor, 5000 
r.p.m., 110 volts and push button or foot lever starting 
switches or snap-action limit switches. Forward and 
reverse movement of drill spindle is automatic on clos- 
ing of motor circuit. Simplex Engineering Company, 
14519 Schaefer Highway, Detroit 27, Mich. 


INTERPOLATING COUNTERDIAL 


Designed with scale graduations from 0 to 100 for each 
revolution of the dial, each having two marked divisions, 
making a total of 200 readable parts on the dial and 
with practical possibility of at least 200 more settings, 
this interpolating counterdial features an additional 
counting mechanism which records each dial revolution, 
either forward or backward, giving an accurate log of 
the setting in revolutions and fractions of a revolution. 
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This New LOW RIPPLE DC Power 
Supply is a Trim, Businesslike Job! 






=0¢ 












Close-up of the Federal 
Telephone and Radio. Cor- 
poration FTR-3106-S com- 
bination battery charger 
and DC power supply shows 
the simplicity and neatness 
of internal wiring, protected 
by Natvar Grade A-1 
Tubing. 










be 

HC 
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1S. ederal’'s new FTR-3106-S is flexible. Used as a power supply, it will 
40 furnish direct current from 5 to 80 volts in 121 steps, at 12 amperes, maximum. 


















; Asa battery charger it will handle from 1 to 24 two-volt storage cells at a 


maximum current of 12 amperes. © Varnished cambric — straight cut and bias 


. ~ ®@ Varnished cable ta 
H Selenium Rectifiers — pioneered by Federal — provide the efficient, depend- eT ee 
j ® Varnished canvas 


able means of converting single phase AC power to DC power. Conservative © Vasniched deck 
design which eliminates the need for fans or other moving parts, plus heavy ®@ Varnished cellulose acetate 
overload capacity, along with the wide voltage range makes it suitable for ® Varnished special rayon 


®@ Varnished Fiberglas cloth 
® Varnished papers 





a variety of laboratory and experimental work, as well as a rugged source 


00 of rectified DC for production equipment. © vanadate dit tise 

7 Natvar flexible tubing is used to protect the wiring of FTR-3106-S because of © Varnished identification markers 

)S- its high dielectric and mechanical strength, and because of its high uniformity. a 

YY, ®@ Extruded vinyl tubing 

; What are your insulation requirements’ Write, wire or phone us for de- @ Extruded vinyl identification markers 
liveries, either from stocks located near you or from our own. Write for Catalog No. 20 








ch 
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"| LHE N NAL VARNISHED PRODUCTS 

al . 

yn, TELEPHONE CABLE ADDRESS 

of RAHWAY 7-2171 NATVAR: RAHWAY, N. J. 

Ht 207 RANDOLPH AVENUE * WOODBRIDGE NEW JERSEY 
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é pecial kinds—difficult kinds—tight 
specifications—close precision—spe- 


cial heads or threads. 
lf it is a Screw—we have, can or will 
make it. 


KEENE, NEW HAMPSHIRE 


‘MACHINE SCREWS PLASTIC INSETS 
SHEET METAL SCREWS HOLDING PINS 


MACHINE SCREW NUTS _— SPECIAL RIVETS 
ALL TYPES OF HEADS AND THREADS 
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RELAYS 


Twenty-five years’ experience in 
solving all types of Relay Problems 
. . .» Complete facilities for Design- 
ing, Engineering, Manufacturing . . . Specialists in producing Relays 
of exceptional power and sensitivity for Aircraft, Intercommunica- 
tions Systems, Electronic Devices. Exclusive Kurman features provide 
greater dependability, longer life, more precise performance . . . 


Send data for quotations. Write for new descriptive Bulletins 


KURM f ELECTRIC 


35-18 37th STREET © LONG ISLAND CITY 1, N. Y. 


ns 
KURMAN 


| 





Dial is coupled directly to the driven apparatus. F | 
use with devices operating on lead-screw princi 
such as lead-screw type variable capacitors, VHF sig: 
generators and variable coupling devices, also pisti 
type attenuators, variable 
train variable capacitors, worm gear driven capacit: 


roller coil resistors, gt 


and liquid or gas gate valves to accurately control flow 
or to return the valve to a predetermined rate of flow 
and cross feeds on light mechanical tools. Numbers on 
the counter scale and on the dial are horizontal. Stan 
dard stock counters have two digit numbers (0 to 99). 
Three digit numbers (000 to 999) available on special 
Radio Company, 275 Ninth St., 
San Francisco 3, Calif, 


order. Technical 


SMALL MICA PARTS 


Fifteen small mica parts illustrated typifying the hun 
dreds of different sizes and designs available for elec- 
tronic tube and other uses. Mass-produced to rigid 


specifications, these stampings, with or without evelets 


or other metal inserts or holes of round, square or other 
shapes punched to dimension and many other mica parts 
can be furnished plain or sprayed. Sylvania Electric 
Products, Inc., Small Parts Division, Emporium, Pa. 


RANGE TIMER 


Model E-10 new low-cost electric timer is the’ fore- 
runner of a complete Minitmaster line of electric rang 


timers to be powered by 2-watt synchronous motor: 


ELECTRICAL MANUFACTURING 
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money lost. The 
answer to that one, as learned by the aviation industry early 
in the days of fighter plane construction, is going to help 
all industry. 


Machine-time-out is time lost .. . 


Today complex electrical circuits and operating 
units, in the plants as well as the planes, can be dis- 
connected and reconnected in a few seconds time. 


Pes Be iy e HL : 
i ths } | a Te ii 
eager | : on m1 
eee ot 
oF? fi “at 73 cd i 


CMB hee 
NW ae ae 


Ma aa 


an 


Peet cb beea 
Pore 


Interchangeable units can be replaced quickly. In the 
future, builders of electrical and electronic equipment of 
many types will use this improvement in design to their 
customers’ advantage. 

A typical Amphenol connector shown above, is being 
used all over the world by the Army, Navy and Air Corps 

nder all kinds of conditions. Connections are absolutely 
-2cure! Shock or vibration cannot breck them but they 
1:ay be disconnected in an instant. Amphenol connectors 
cze being made in water-proof, gas-proof, pressure-proof 
cnd other types—others to mate with Dritish equipment, 
<‘ill others for U.H.F. use. 

If you're design-conscious ke sure to get Amphenol-con- 
scious. Write for descriptive catalog sheets. 


AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 


In Canada © AMPHENOL LIMITED « Toronto 


Connectors (A-N, British, U.H.F.), Fittings, Cable Assemblies, Conduit, U.H.F. Cable, Radio Parts, Synthetics for Industry 
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For informeticn on ‘our Storidord Navy and Mari- 
_ time Fittings consult Graybar Electric Company. 


oo 
7-11 ELKINS ST., SO, BOSTON 27, MASS? 
F PLASTIC MOLDING EXPERIENCE 


NEW YORK 13. N.Y 


Timer may be easily set to the desired timing period >f 
from 1 to 60 minutes and has a loud buzzer signal t vat 
will continue until turned off manually. Totally «n- 
closed motor provides continuous operation. Addj- 


tional feature is simplicity of installation. Timer may 
be mounted by a single threaded stud at terminal shaft 
position. Supplied with or without dial knob according 
to range manufacturers’ individual style requirements. 
Warren Telechron Company, Ashland, Mass. 


NON-RENEWABLE FUSE 


New design in non-renewable cartridge fuse incor- 
porates a “grid” link, which, on the size illustrated, 
replaces four single links. Two solder connections to 
blades (instead of eight) are required to reduce possi- 
bility of loose contacts and increase the heat distribu- 
tion. By employing a metal crossbar to position the 


fr 


} 
} 


mid 
link and blade, elements can be anchored into the com- 
plete assembly by a stud riveted through the ferrule 
and casing into the crossbar thus holding the parts to- 
gether to prevent twisting and turning. Royal Electric 
Company, Inc., Pawtucket, R. I. 


HERMETICALLY SEALED RESISTORS 


This series (No. 1100) of hermetically sealed wire- 
wound resistor units, impervious to moisture, fungus, 
vibration and rough handling, is constructed without 
glass and without the use of fragile or “floating” stud- 
locked resistance elements or ferrule terminals and caps. 
Available in two designs in all resistance values from 
1000 ohms to 10 megohms. The resistance form and 
the protective shell are both of sturdy ceramic. Re- 
sistance winding element and outer shell form complete | 
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Here at Newport every known safeguard is 
employed to assure unvarying high quality in 
Newport Electrical Sheets. Users soon discover 
the profitable advantages of making Newport 
their one source of supply. Newport Electrical 
Sheets are made in sizes, gauges and grades to 
meet all electrical requirements. Complete in- 
formation on request. 


NEWPORT PRODUCTS: Hot Rolled Sheets—Newport 
Electrical Sheets—GOHI Pure Iron-Copper Alloy 
Sheets—Globe Brand Galvanized Steel Sheets—GOHI 
Enameling Iron Sheets—KCB Copper Steel Sheets— 
Newport Long Terne Sheets—Newport Galvannealed 
and DeLuxe Metal Sheets. 


wewrorr WYN) THE Peasant 


| integral unit without internal leads or floating wii 

Dy a ° . ° 

| 1or complete protection even against severe vibrati 

| Positive solder-sealing provides protection against mx (s 


| ture and fungus. Wiundings are standard non-in: 


| tive pie type and terminals are standard solder lugs 

Standard mounting hole permits standard mounting 
throughout any, piece of equipment. Shallcross Mfg 
Company, Collingdale, Pa. 


RECTIFIER TUBE 


TR-40M is a high-vacuum half-wave rectifier tube 
97% in. high with a maximum diameter of 31%» in 
with a 4-pin jumbo (50-Watt) 
base. Glass is Nonex. Filament 
is thoriated tungsten. Special cde 
sign features provide for complete 
safety against voltage breakdowns 
Plate lead is at the top and fila 
ment leads are brought out to pins 
Nos. 2 & 4. Electrical characteris- 
tics: filanrent power—5.0 volts at f 
10.5 amperes ; peak forward volts— ff 
25,000; peak inverse volts—00,- 
000; average plate current—.25 
amperes. Taylor Tubes, Inc., 2312 
Wabansia Avenue. Chicago 47, III 


SPRING STEEL LATCH 


Spring steel Speed Nut latch (No. 1663) developed fo: 

instant attachment and removal of box covers, access 

doors, panels and inspection plates. The spring arms 
the Speed Nut snap over ball or grooved studs to 


S 
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provide firm attachment, yet the studs may be quickly 
withdrawn. Speed Nut is available in five material f 
thicknesses to provide the desired degree of pull-out 
tension and three styles of ball studs, drilled and f 
tapped for 6-32 screws, threaded shank (6-32 thread ) 
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LANNING to use molded plastics . . . today . . . tomorrow ¢ 
If you are you'll want a copy of this new booklet. It’s brimful 
of practical, helpful information that every buyer of molded 
plasties should have. It gives you an idea of what plastics are good 2 
for... and what their limitations are. It points out some of the : 
more important “do’s and don’ts” in designing . . . explains mold- 
making, molding, finishing . . . gives, in chart form, the character- 
istics of the more popular molding materials. And it’s profusely 
illustrated throughout with charts, diagrams, drawings, and photos. 
In short, it’s full of practical, down-to-earth facts ... the kind 
_ of information you'll want. whenever your job calls for plastics. Wi O L D = D 
And since it’s based on our quarter century of experience in the 
business, we believe it’s a book you'll want to have... and keep. PRODUCTS 
No... there’s no charge. Just drop us a line on your company 
letterhead and your copy will be sent pronto... with our compli- CORPORATION 
ts ments. Since the supply is limited, we suggest you write today. F moe 
rial 1024 N. Kolmar Ave. 3 Chicago 51, Illinois 
out 
and 
ad ) -OMPRESSION, INJECTION, AND TRANSFER MOLDING OF ALL PLASTIC MATERIALS 
NG 
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DEFY CORROSION 
at amnall cost 


BUILD YOUR PRODUCT 
WITH EVERLASTING 
FASTENINGS 


Your product must stand up 
in use. In many cases it will 
meet the destructive forces 
of rust and corrosion. 

Forestall trouble! Use 
Harper Everlasting Fasten- 
ings. They're made of either 
brass, naval bronze, silicon 
bronze, copper, Monel or 
stainless steel. They defy 
rust and corrosion . . . and 
do it at small cost. 

To be sure ... a bronze 
bolt costs more than a com- 
mon steel one... . but not 
much more. In most in- 
stances, constructing a ma- 
chine or an instrument with 
non-ferrous or stainless fas- 
tenings adds only pennies 
to the total cost. Percentage 
wise, the added expendi- 
ture is_ negligible. But the 
life of the product . . . the 
ability to “take it” ... the 
probability of freedom from 
trouble are increased be- 
yond measure. 


4360 ITEMS IN STOCK 


Harper is known as 
“Headquarters for Non-Fer- 
rous and Stainless Fasten- 
ings” . . . carries large and 
complete stocks of 4360 dif- 
ferent items and is continu- 
ally adding others. Write 
for 1945 Catalog. 


THE H. M. HARPER CO. 


2609 Fletcher Street 
Chicago 18, Illinois 


BRANCH OFFICES: New York City 
Philadelphia « Los Angeles 
Milwaukee « Cincinnati « Houston 


Representatives in Principal Cities 
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BRASS» 
MONEL «e 


BRONZES * COPPER 
STAINLESS 


and plain shank for riveting, also grooved studs, a:e 
provided in various lengths to suit application requir :- 
ments. Tinnerman Products Inc., 2042 Fulton Roz j, 
Cleveland 13, Ohio. 


VOLTAGE REGULATORS 


Automatic voltage regulators are now available for | 
and 2 KVA applications, in model numbers 4101 and 
4102 respectively. Compact in 
dimension and light in weight, the 
basic design of the larger SECO 
regulator line features the new 
units in which a thyratron tube 
circuit controls a variable trans- 
former to maintain constant out- 
put voltage regardless of varia- 
tions in input voltage or output 
load current, or changes in the 
power factor of load. For mount- 
ing on existing equipment, these 
small units are furnished on a 
relay rack panel. For table or 
wall mounting they are housed 
in self-contained cabinets. Both types supplied with 
voltmeter and on-and-off switch, sensitivity control knob 
and output voltage selector knob mounted on front 
of panel. Superior Electric Company, 443 Laurel St., 
Bristol, Conn. 


HIGH TEMPERATURE CAPACITORS 


Although extremely compact in design, Type 25P ca- 
pacitors which utilize a special oil-impregnant, operate 
satisfactorily at thousands of volts at ambient tempera- 
tures as high as 105 deg. C., retain all the virtues of 
conventional oil-impregnated units throughout the ex- 


treme range of +105 deg. C. to —40 deg. C. and, when 
used on applications where high temperature is not a fac- 
tor, give higher ratings for given sizes. Standard types 
include hermetically sealed rectangular metal container 
capacitors in styles for 95 deg. C. and 105 deg. C. con- 
tinuous operation in d-c rated voltages from 1,000 to 
16,000 volts. Other types include Type 45P her- 
metically sealed in glass shells with metal-end caps. 
Sprague Electric Company, North Adams, Mass. 


THERMOSTATIC SWITCH 


This dual cam adjusted unit can be used either as a 
thermostat or manual switch or both. It can be mounted 
on the bottom of electrically heated equipment, glue 
pots, hot plates, etc., where manual on-and-off knob 
is desired. Knob may be located any distance from the 
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TOAST EVERY MORNING 



























on Toast is traditionally a part of America’s breakfast. This has been so since 
! about 40 years ago, when electric toasters were first introduced through the 
. discovery of Chromel for heating elements. With Chromel, for the first 
time, came not only good toasters but good irons, and later all the other 
appliances. You see, Chromel was the first durable heating element 
because it withstood the relentless oxidizing action of the air. You can rely 
on Chromel. It is usefully described in Catalog-M, which we'll gladly send. 
. Ask for it. 
es 
Pr. 
1- 
“ RESISTIVITY @ 68°F 
r- WIRE RIBBON 
. (C.M. Ft.) (Sq. M. Ft.) 
Chromel-A . . . . . +. 650 Ohms 510 Ohms 
Chromel-C . . . . . . 675 Ohms 530 Ohms 1 HOSKINS 
Chromel-D . . . . . . 600 Ohms 471 Ohms CHROMEL 
, Copel ae a aie ae 231 Ohms yeas nasguagee 
: | Ale 
° * Used as the heating element in millions of devices 


2 


| HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 


: 


| 


— 
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thermostatic element by lengthening the cam shaft 


setting pointer on knob at desired temperature. As the 
thermostat controls the heating element, the tempera. | 
. i 
ture may be increased, decreased or shut off by turnino 
86F U 4% PAT OFF 7 aes a 2 . 5 
the knob for instant adjustment of thermostat element. 


SOLDERING IRONS 
are widely used in_ industrial plants 
throughout the country. They are de- 
signed to withstand the strain of the 
continuous service required of factory tools. 


SPOT SOLDERING MACHINES 

designed for treadle operation for 

advancement of iron and solder SOLDERING ens e 

leaving operator’s hands free for PERATURE CON aS oa ae ee > te _ ——- as - 

mending of peaduct. prevent overheating of Available in three _adjustable temperature ranges: 0 
wee : xo nee to 300° F., 50° to 450° and 50° to 700° F. Rated at 1500 
Irons do not deteriorate watts, 115-230 volts a-c. Conveniently mounted with 
when being used. The eo” . ‘ aire . 
idle period is the cause two %o” screws. George Ulanet Company, 88 Fast 
f deterioration. re ‘ y ~ 7 
5 “SOLDER POTS Kinney Street, Newark a N. J. 
ruggedly constructed pots 
of various sizes designed 
for continuous operation 


and so constructed that COAXIAL EQUALIZER FOR INDUCTION 


they are easily and nia “ . 
quickly serviced, should GENERA TORS 


elements have to be re- 
placed. : ; . : ; ‘ 
By use of this coaxial equalizer two induction generators 
| may be coupled -so that the full output of both can be 
obtained from a single set of terminals. Since each oi 
the Model 1070 generators illustrated has an output oi 
1070 Btu's per minute, full 40 KW of power is avail- 
able for use in any desired application with a single 
control station operating this tandem generator set-up 
(Model 2200). Installation of the coaxial equalizer 


Write for Catalog 


ELECTRIC SOLDERING IRON CO., INC. 


2845 WEST ELM STREET, DEEP RIVER, CONNECTICUT 


(made up of concentric tubular conductors) is simple, 
requiring only its connection to the output terminals 
An additional inter-connection is made between the 
power sections of the generators to give electrical sta 


bility. The equipment can be operated single, two 01 

three phase, making it possible to install the equipment 

from any power supply with full load power factor at 

approximately 90 per cent. Installation illustrated. 

OAKITE with 40 KW, power can surface harden eight sq. in. 0 

a 5 eel a CLEAN ae more of work in one heating cycle. Induction Heat 
pent heh 9 senso ing Corp., 389 Lafayette St.. New York 3, N. Y. 
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a distinct advance 


ip Exceptionally stable, low-expansion 
glass, practically unaffected by weathering, 


microérganisms, and thermal shock. 


Metal sections, made of corrosion- 
resistant nickel steel, are sealed into 
opposite ends of the glass by a heating 
process in which the oxide on the steel is 
fused into the glass to form an impervious 
bond between the two. 


Q vs sections are tapered to keep 
stresses in the glass at negligible values 
under thermal-shock conditions. The seal is 
designed to pass American War Standard 
thermocycle tests with a wide margin of 
safety. 


High mechanical strength is provided 
because terminal is riveted to top metal 
section, and, 


@ termina seal is brazed to capacitor 


cover. 
QO. joints are hermetically sealed. 
one relies on soft solder for mechanical 
strength. 
Adequate electrical clearance between 
lead and case is maintained by the glass 


skirt. 


Easy attachment of external leads is 
assured by making terminal of solder- 
dipped brass. 
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G-E Pyranol capacitor (case style CP- 
62) equipped with glass terminal seals 







small-capacitor design 


| GLASS TERMIL 


L SEALS 


A G-E DEVELOPMENT THAT 
EFFECTIVELY RESISTS FUNGUS, 
HUMIDITY, AND THERMAL SHOCK 


HESE new terminal seals for 

small capacitors are based on the 
many glass-to-metal seal developments 
pioneered by our Research Laboratory 
and Lamp Department over a period of 
years. The seal is similar, in many 
respects, to the seals being used so suc- 
cessfully to maintain a high vacuum 
indefinitely in G-E sealed-beam head- 
lamps, millions of which are now in use. 


This development makes possible a 
capacitor seal that will withstand the 
most severe operating conditions 
sudden or prolonged heat or cold, high 
altitude, rain, humidity, fungus, and 
microscopic animal infiltration. It differs 
from most glass-to-metal seals in that it 
does not rely on soft solder for mechanical 
strength, nor on matched coefficients of 


expansion of glass and metal to resist thermal shock. 


G-E capacitors equipped with glass terminal seals are, at present, 
available in case styles CP-60, -62, and -64 in all ratings covered by 
proposed specification JAN-C-25, for use in combat communications 
equipment where severe operating conditions may be encountered. 
Ask for Bulletin GEA-4424 for complete information. General Electric 
Company, Schenectady 5, N. Y. 


Buy all the BOND» you can 


GENERAL { ELECTRIC 


and keep all you buy 
















ORIGINAL EQUIPMENT © Engineers and designers will find here electrical and 
mechanical characteristics of original equipment motors 


that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 


ments elsewhere in this or in previous issues. 


S P E * I F i C A T i O N S Continued within following 4 pages . 




































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































P ane ae | : zB | sf | g & 8 
| 6 tei eo : Oo RO a0 > 
0 o iti 2 1 ° — 2 | Be 2 8 3 2 
A—SINGLE PHASE igh | a had ome Oe & | $9 es | 38 | g E 4 
B—POLYPHASE =| 3ig| | & | € | as| i]s] 6 | ii 3 3 z 
C—DIRECT CURRENT | £ | & || & | g ~ (2/8 lel Sl. 4i2.i% b 
D—UNIVERSAL 1s | S18} 2 s 3 | a8/ 98188] 2 118i | $8 | 3 5 
| 2/3 |¢ 3 | 3 e | Sl ss | 3g] 5 e— | 8 so | 8 g 
| ae ia | 2 51/6 /a a a rs ia a & i 
ghee Miniature, under 1/50 hp AC | A | ABCD ACD A ACD ; ABC | CD | ABCD | ACD 
aS Fractional, 1/50 to 1 hp. AC | ABC} | ABCD | BCD | ABC | ABC | ACD | AB CD | ABCD | CD | ABCD 
OS | _Integral, I to 744 hp. ABC ro. a 2 ee 1 ABC Cc ABCD | 
mG | Larger than 734 hp. 2 we Re hs a ce a on | es ee 
Shunt and Compound Cc me Cc Cc Cc Cc Cc c co i ¢c c Cc 
Series "a1 Cc | fT a toe | lu hk | 6 Ace c ACD CD | CD | ACD | cD 
Split-phase induction A aro 7 A A A A A A A 
“Repulsion start-induction. | 4 a 
run A A | A 
g Repulsion Ee. on ——s A A 
& | “Capacitor start-induction — me pan —" a ed ed 
é run A A A A A A A 
Capacitor ta ek ok oe aa. A ae Gl) A 
Squirrel cage A) S| | ae 2 ee AB AB |_| __AB B 
Polyphase wound rotor a B B oe oe B 
Shaded pole A “A A ane A areas — A 
High cycle —— ee wi ae a. a . 
Constant AC | ABC|A| ABC ABC | BC A ABC 1 AC | as. | CD ABC ABC 
Q | Synchronous a “a B B AB ee 
S| Varying Cc “A|_ ACD | BCD | BC | BC C ACD CD | ACD n+ be 
& | Adjustable ~c |_| _acD ABC | BC | | C | ACD CcD_|_ACD_|"ACD |" BCD _ 
~Multi-speed —p weer AB B AB | ACD B 
A—Normal torque, | | 
normal starting current B AB AB B AB | AB AB 
B—Normal torque, low ede | 
8 @& starting current A AB AB B AB A AB 
& C—High torque,low | or | 
on = casting =e | B A A AB B AB | B 
Ea 50 D—High slip aeverd | AB |B Ton 1 meen AB 
=> = E—Low startingtorque, | S| SC 
w= normal starting current | A B Ee AB 
te IT... || o_o 2S eee —— ——. nS | Ea —— 
Oz F—Low starting torque, | | 
= low starting current A A B B B | A B 
© | “Torque eee A|_AB | BCD | ABC | | | SB cp | Cc “BCD _ 
Reversing AC |-AG | A | ABCD | BC | ABC | BC | B ACD | ABC | CD | ABCD | CD | ABCD. 
| Low voltage—6, 12,32,ete. |-AC | C | A| AC c e Cc | AC CD | ABCD |ACD| Gc 
| Open, self-ventilated AC | ABC | A| ABCD | BCD | ABC | BC | ACD | ABC | ACD | AB cD AB | ACD | ABCD 
| Splash or drip-proof 1a |_| | "BCD |"ABC |" BC AB CD | | ACD | ABCD 
= | Totally enclosed AC 'A | ABCD | BCD | ABC | BC c ABC | ACD | ABC | CD | ABCD | ACD | ABCD 
= | External fan-cooled rte BCD | AB | BC las cy ACD | ABCD 
& | Explosion-proof | ABC| . AB B | ABC | ACD ACD | ABCD 
Separately ventilated ma BCD BC ABCD 
« | Horizontal AC | ABC |A| ABCD | BCD | ABC _BC_| ACD | ABC | ACD | ABC | CD | ABCD | ACD | ABCD 
Zz | Vertical \AG | ABC |A| ABCD | BCD | ABC | BC C | ABC | ACD | ABC |_ CD | ABCD | ACD | ABCD” 
& | Flange or face G | ABC |A | ABCD | BCD | ABC | BC | ACD | ABC | ACD | ABC | GD | ABCD | ACD | ABCD 
é “Bracket —S C |ABC|A| | BCD | ABC | BC | ACD| A | || CD | ABCD | ACD | ABCD 
> | Resilient ~ {ABC} | ABCD ABC A ABC | # 
= | Shaftless re ——— | | eee AB ee es | mob 
den | Seore | AB | A! ABCD | BCD | ABC | BC | ACD | ABC | ACD cD ACD | ABCD 
<© | Ball |G |ABC|]A| ABCD | BCD | ABC | BC C | ABC | ACD | ABC | CD | ABCD | ACD | ABCD 
ae Tapered and straight roller |~ a. BC B re ed 
~~ | Speed reducer (geared) a ‘ac| ABCD ABC | BC Cc ACD ACD | ABCD 
re ee aa : i. A... lS ee? 
as ae Se ne es — Ln 2 Ss | kA t!|~™”™CUTlhe CC: CF he 
SE | Governor contral | ~ Lat aD. 1 |_c ee Oe a - 
6.5 |“Temperatare-protected | |_—Ss|__'| ACD | BCD | ABC |" BC)" AC ACD ||| | ABCD 
& |" Brush-lifting A A | . 
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w= insulation made from GEON has been approved 
by Underwriters’ Laboratories for use in wet loca- 
tions, eliminating the need for lead sheathing. Besides this 
advantage, GEON permits the use of thinner insulation 
and makes possible a smaller diameter wire—thus more 
conductors and more power per conduit. Other character- 
istics of GEON make possible an insulation which does 
not require a protective braid and which has superior all 
‘round long-time aging and electrical properties. 


How’s this for a test of an insulating material—im- 
mersed in water for 106 days at 70 degrees C. (This test con- 
ducted by Electrical Testing Laboratories, Inc.) Insulation 
made from GEON stood that test, and came out with its 
electrical properties practically unchanged! 


SNW insulation made from GEON is flame resistant, 
too—it extinguishes itself, an added important property 
in wet locations where exposed connections increase the 
danger of short circuit and fire. Corrosive conditions are 
common in wet locations. But they have no effect on insul- 
ation of GEON which resists the action of acids, alkalies, 
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TESTS PROVE 
EXCEPTIONAL STABILITY 
OF ELECTRICAL 
PROPERTIES 


oil, greases, mildew, heat, cold and many other normally 
destructive factors. 


Urgently needed for military uses, all the GEONS are 
subject to allocation by the War Production Board. Our 
development staff and laboratory facilities are available 
to help you work out any special problems in connection 
with essential applications. For more complete informa- 
tion write Department DD-5; Chemical Division, The 
B. F. Goodrich Co., 324 Rose Building, Cleveland 15, O. 


CFT) 


ae, 


CHEMICAL DIVISION 
The B. F. Goodrich Company 


324 ROSE BUILDING e CLEVELAND 15, OHIO 
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ORIGINAL EQUIPMENT 


G= MOTOR (4: 


SPECIFICATIONS 


| 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Morse 


Div. Consolidated 
Elec. Lamp Co. 


Motors, Co. 


General Electric Co. 
General Industries Co. 
Kingston-Conley Elec. 
Leland Electric Co. 
Master Electric Co. 
Ohio Electric Mfg. Co. 
John Oster Mfg. Co 


Lamb Electric Co 


Heinze Electric Co., 
First Industrial Co. 
Howell Electric 


Emerson Electric 
Hansen Mfg. Co. 
Janette Mfg. Co. 
Kurz & Root Co 


Mfg. Co 
Fairbanks, 
Holtzer-Cabot Div. of 


fy | Miniature, under 1/50 hp. | AC ACD ACD 


5 


2 |_Fractional, 1/50 tol bp. | ABC |-AB_| ABCD Cc |— | “ABC AB | ABC” 

So | Integral, 1 to 73 hp. | ABC | ABC | ABC ~ AB | BC 

= | Larger than 734 hp. “BC |~ABG 

| Shunt and Compound Cc C Cc 

ee) er 
Split-phase induction “ A 
Repulsion start-induction a 
- run 

| Repulsion 

| Capacitor start-induction 

bol ieletlinctieenaicinbianst oh 

Capacitor A 





si 
= 
> 
~ 





Squirrel cage ao 
Polyphase wound rotor 
Shaded pole 


| High cycle 


— 


| Constant 


| Synchronous , “ae _— 


Varying ' | AC | BC | ABCD 
_Adjustable ; AC -ABCD 
Multi-speed AC ae OU 





— 
A—Normal torque 
normal starting current B 
B—Normal torque, low 
starting current 





C—High torque, low 
starting current 

D—High slip 

E—Low starting torque, 
normal starting current 





Classes 


Squirrel Cage 


OPERATING 
CHARACTERISTICS 


F—Low starting torqne. = 
low starting current 
“Torque — 
Reversing - 
Low voltage—6, 12, 32, etc 


Open, self-ventilated 

Splash or drip-proof _ AE >! ABCD 
Totally enclosed * “ABC . 1. ae 
External fan-cooled - A ~ BC 
Explosion-proof ABC | 
Separately ventilated cout 


te a 
| Horizontal Ao > ABCD ; A | AC ; ABC | ABC 


Vertical 

Flange or face ‘ABC | ABC 
~ Bracket “ABC |" ABC 
~~ eee |, a 
 Shaftless : ABC 














| MOUNTING | FRAME | 


| Sleeve _ e ABC | ABCD ACD AC) AC) A ABC | AB | ABC ____|_ABCD | ABC | ABC | ABC 
Ball | ; 4 > 3 ABC AB ABCD | ABC ABC | ABC 
Tapered and straight roller | 


BEAR- 
INGS 


| Speed reducer (geared) ABC ABC : ; AB | ABC 
Clutch A- 
Brake > ! ; AB | ABC | 
| Governor control Yes ; Si , 
Temperature-protected ABC | ABCD | _ XB “| & | BC Lane 


Brush-lifting er a ee nn | eee ; 


SPECIAL 
FEATURES 


ELECTRICAL MANUFACTURING | 





FEDERAL’S INVERTER FAILURE RELAY 


In a B-29 high over Tokyo . . . or a Clipper winging across the 
Atlantic —an instrument panel lamp flashes timely warning of 
a-c power failure. 

This is the job done by Federal’s Inverter Failure Relay... 
always on the alert, providing a constant check on 
inverter operation. Highly sensitive, this compact 
unit responds to line variations as low as one volt. 
Here the specific need was for an accurate relay 
to Operate on an a-c line. Federal engineers sup- 


plied the answer with a Federal Selenium Rectifier 


and a sensitive d-c relay. : 

This is another example of Federal engineering 

ingenuity, the kind of ingenuity you need to solve 
your rectification problems—particu- 
larly in the new higher frequency 
aircraft a-c power systems. 
Look to Federal for the best in Sele- 
nium Rectifier equipment, first in 
the field and standard for industry. 


Federal’s Inverter Failure Relay, shown 
actual size, operates on 115-volts, 400 
cycles a-c, the relay contacts carrying 
approximately one ampere at 28 volts. 
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ORIGINAL EQUIPMENT 


és MOTOR 


SPECIFICATIONS 


A—SINGLE PHASE 
B—POLYPHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 


Engrg. Co. 
Inc. 
Mfg. Co. 


A. G. Redmond Co. 
Robbins & Myers, Inc. 
Signal Elec. Mfg. Co. 
F. A. Smith Mfg. Co., 
Star Electric Motor Co. 
U. 8. Elecl. Motors, 
Valley Electric Corp. 
Victor Elec. Products, 
Wagner Electric Corp. 
Westinghouse Elec. & 


Speedway Mfg. Co. 


Packard Electric Div. 
General Motors Corp. 
Small Motors, Inc. 


| Peerless Electric Co. 


: 
OQ 
5 


Miniature, under 1/50 hp. 
Fractional, 1/50 to 1 hp. ABC 
Integral, 1 to 74% hp. ABC 
Larger than 7% hp. i B 


ACD ACD 

ABCD ABC | ABCD 

|_ ae asinine anilies : ABC 
BC ABC 


ABC 


= 
© 


| | | Reliance Elec. & 
> 
Q 
9 


Pa 

QO 
Bt 
qa 


Shunt and Compound 
Series 
Split-phase induction 


Repulsion start-induction 
run 


Repulsion 


Capacitor start-induction __ 
run 


Capacitor 

Squirrel cage 
Polyphase wound rotor 
Shaded pole A 
High cycle wi. ae 


D Cc 
CD 
A 


-_ 
C2 


“ALLEL Uae 


a 
> 
QO 
a 


id 


~ 


>| > 


ai 
Bi 


LI Ue 


A 
A 
A 
A 


J 
& 


AB 


o 
a 





> 
a 


Constant 
Synchronous 
Varying 
Adjustable 
Multi-speed 


A—Normal torque, 
normal starting current} ABC 


> 
O 
Zz 
Q 











| 


AB 











o 
© 





cD 
AB 


o 
QO 





a 
~ 
“ 
> 
na 


lo] 








Lo) 


AB 


B—Normal torque, low 2 
starting current A AB 


C—High torque, low 

starting current A B 
D—Hghsip | a 
E—Low starting torque, 
normal starting current} A AB 


F—Low starting torque, 
low starting current 





Classes 








Squirrel Cage 


OPERATING 
CHARACTERISTICS 


Torque 


Reversing BC | ABCD 
Low voltage—, 12, 32, etc. BC Cc 


Open, self-ventilated } BC ABC 
Splash or drip-proof BC ABC 
Totally enclosed B ABCD 
External fan-cooled 
Explosion-proof 
Separately ventilated 





Horizontal * ACD | ABCD ABC | ABC | ABCD 
Vertical ACD | ABCD ABC ABCD 
Flange or face “ACD | ABCD ABC | ABC |} ABCD 
Bracket : A |-ABG | ABC | ABCD 
Resilient A AC AB 
Shaftless ABC | ABC 


Sleeve ACD | ABC AD ABC ABC ABCD 
Ball ACD | ABC AD ABC ABCD 
Tapered and straight roller BC B ABC - 


Speed reducer (geared) ACD | ABC AD ABCD 





BEAR- 


SPRCIAL 
FEATURES | INGS | MOUNTING FRAME 


ELECTRICAL MANUFACTURING| 








ee hdr i J | 





mt Wp SiSt bt jaa 
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Outstanding as a plastic. for electrical uses— 
Acadia Polystyrene rates high in every desirable 
quality ...It is equal to ceramics and mica, and 
superior to all other commercial plastics, in dia- 
lectric strength and power factor. 

Consider these characteristics: high tensile and 
impact strength, zero moisture absorption, low 
specific gravity, freedom from shrinkage, im- 
proved heat resistence and good molding and 
machining qualities. 

Acadia Polystyrene is practically unaffected by 
acids, alkalies, alcohol, weather, stack gases and 
other corrosive elements .. . Its strength increases 
as temperature decreases. 

Why not check its possibilities? Write today for 
information including full technical data. 


Highest Insulation Efficiency 
Complete details are available on request—for 


a 
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quick reference some of Polystyr 
values are summarized here: 
Dialectric constant........2.5 to 2.6 Wt fequencies 10° 
Power factor, 60 cycles... 01 to .0003 
: 103 cycles .0D01 to .0003 
10° cycles -0901 to .0008 
Dialectric strength, Volts/Mil Ye” thicknes 
Short tim to 700 © 
bp 450 to 600 
on 17 to 1019 
to 250° F 
190° F to 250° F 


Volume Resistivity, ohms-cms 
Heat Resistence. 

Softening Point 

Specific Gravity 


Acadia “B” 
Flexible at — 100° F and has many of the electrical 
properties of Polystyrene. Ideal for numerous 
electrical applications. Write for information on 
forms now available and data on physical and 
electrical properties. 













IN STO 


Ryerson is a convenient sot 
over ten thousand diffe 

E shapes and sizes of steel ave 
for immediate shipment. ; 
nearest Ryerson plant: Chicag 

~ waukee, Detroit, St. Louis, 
nati, Cleveland, Pittsburgh 


E delphia, Buffalo, New Yorks] 


RYER 
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W herever extremely accurate control of intermittent 
machine operation is essential the Hilliard Single Revolu- 
tion Clutch is unequalled. Its accuracy has won for it the 


acceptance of Industry for cut- 
ting, punching and packaging 
operations. 


” wri rE TODA y/ 


For the new series of 6 illustrated Bul- 
letins furnished FREE upon request 
Featuring our complete line of Indus- 
trial Clutches and Couplings - Over- 
Running — Single Revolution - Friction 
—Centritugal—Overload Release — Slip 












Fee! 


106 WEST 4TH ST ae ed 


LIP OVER-RUNNING FRICTION OVERLOAD RELEASE 
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To Specify Electronic Equipment 
Know Its Characteristics 
(Continued from page 107) 








field is progressively strengthened until full armature 
voltage is reached, after which the motor field may be 
weakened until the desired speed is attained. Since the 
thyratron tubes operate on the field of the machines 
under all conditions there is little danger of overloading 
them, but there is danger in overloading the large d-c 
machines if the fields are changed too rapidly. There 
fore most equipment of this type includes a current-limit 
control which uses the voltage drop across the commu 
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TEMPERATURE 
VARIABLE 
RESISTOR 






















FIXED 
RESISTOR 








Fig. 11.—Schematic diagram of use of small two- 
phase motor in temperature-indicating or control 
equipment. 


tating fields of the two d-c machines as an indication ot 
the magnitude and direction of the current. 

This type of current control must limit the current 
not only in acceleration, as in the case of the controlled 
rectifier supplying the armature in the direct tube con- 
trolled equipment, but it must also limit the pumpback 
or decelerating current on a slow-down which is not 
inherently present in the armature rectifier equipment 
Thus, during acceleration the current limit control must 
function to increase the motor field and decrease the 
generator field on overcurrent, and on deceleration it 
must function to decrease the motor field and increase 
the generator field on overcurrent. Fortunately, the 
flexibility of the electronic control permits correct func- 
tioning under all these conditions. If the main motor is 
to be reversed, a double-field rectifier may be used on 
the generator field to produce reverse loop voltage. 
These rectifiers may operate on either the same gen- 
erator field or separate fields if desired. Because of the 
small size of these rectifiers, compared to the size of the 
drive, they are not uneconomical under these conditions 

Ward Leonard systems are also used with amplidyne 
excitation of the generator and motor fields. Since the 
amplidyne generators require only a few watts for field 
excitation, many of them are designed to operate directly 
from low power control voltages such as tachometers, 
voltage drops across series fields, etc. However, where 
high degrees of precision are required, or where control 
must be obtained from even lower level signals such as 
photoelectric tubes, the field excitation of the ampli- 
dynes is frequently supplied from tube circuits which 
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ELECTRONIC FINGERS 
GO THE WAY--- 


to Maintain Constant Vapor Velocity 


With the aid of Photoswitch Pilot Relay, Podbielniak Centrifugal Com- 
pany, manufacturer of laboratory equipment, puts electrons to work to main- 
tain a constant vapor velocity in the distilling column of their high-temper- 
ature fractional distillation apparatus. As only microamperes are passed 
through the manometer fluid there is no danger of electrolysis, oxidation or 
explosion from sparking contacts in the presence of inflammable vapors. 


6 EE Ri 


Connection 
Co n nect 107 . 
Distilling Fost 


Field-proven for accuracy and relia- 
bility, Photoswitch Pilot Relay is 
an integral part of this precision 
laboratory equipment. 


HOTOSWITCH INCORPORATED ., 


PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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WHAT and WHY of 


OHIO 


“Measured 


TORQUE MOTORS 


a 





These motors are especially wound to deliver a measured 
amount of torque. 

If an ordinary motor is stalled, it will soon burn out, but 
an Ohio “Measured Torque” Motor can be so wound that 
it will not overheat or burn out if stalled continuously. 

For this reason, these motors can be used to close or open 
a valve or a vise or a clamp or a motor brake, or to perform 
any service that a pressure cylinder or a solenoid might do. 
The torque does increase as the speed of revolution reduces 
but not more that it is designed to increase. These motors 
are usually designed to have 65% of maximum or stalled 
torque at 65% of synchronous speed. 

They are fitted with ball bearings so they never stick and 
they are silent in operation. 

If you have a job where such measured power is necessary, 
tell us the type of current available and estimate or measure 
the pull or torque required at one inch or at one foot or 
at any convenient number of inches between one inch and 


one foot radius. 

It is also necessary to know the cycle of operations, particularly 
the maximum number of seconds, or minutes or hours or days 
that the motor might have to hold the load with current on. 
How fast must zhe job be done? Explain all operating conditions. 
We build Ohio measured torque motors for diréct current or for 
single or multi-phase AC current to exert torque up to 100 ounce 
feet, equal to 7% foot pounds. 


Have you a problem of this kind? 
Give us the data. 


THE OHIO ELECTRIC MANUFACTURING CO. 
5905 Maurice Ave., Cleveland, 4, O. 


SE 










in turn operate from the control signal. 

A-c motors, particularly of the induction type, wit! 
their simplicity and lack of commutator, have long of 
fered a challenge to the designer and inventor to develo, 
a satisfactory, easily controllable, variable-speed, elec 
tronic control for them to operate from standard powe 
sources. Many attempts have been made and som: 
success attained in special cases but a general solution, 
not only technically correct but economically sound, is 
yet to be found. 

It is well known that small induction motors, par- 
ticularly those having high rotor resistance, may be 








Fig. 12.—Arrangement of principal power cir- 
cuits for speed control of a six-phase motor with 
thyratrons. 


inade to operate at lower than normal speed (or greater 
than normal slip) by decreasing the applied voltage. 
This particular scheme is open to two major objections, 
namely, the very poor speed-torque regulation, and the 
very poor efficiency under low-speed, full-torque condi- 
tions. The first of these conditions, the poor speed regu- 
lation, can be easily overcome by suitable electronic con- 
trol acting as a speed regulator to maintain constant 
speed or a speed suitable for some function such as hold- 
ing tension. However, these simple schemes all have 
the objection that a large rotor loss is experienced at 
high-slip frequencies which generally limits their use 
to small fractional-horsepower sizes. 

Some of the schemes to effect a voltage reduction 
electronically involve the use of saturable reactors, the 
d-c windings of which are controlled by tubes ; thyratron 
tubes directly in series with the motor line, inversely 
parallel-connected and phase-controlled; and simple, 
rapid, “on-off” control of inversely parallel-connected 
tubes. These various methods have the ability to effect 
a very acceptable control of the motor speed from very 
low-energy controlling devices and obtain satisfactory 
operation for many small devices, but are limited to 
small sizes or special applications. 

Another somewhat similar method of speed control 
particularly adaptable for small follow-up systems where 
rapid and frequent reversals are encountered, involves 
the use of small, two-phase induction motors. Fig. 11 
shows a schematic arrangement of this type control as 
used in a self-balancing, resistance-type temperature in- 
dicator. It will be seen that an a-c bridge circuit is 
formed with a standard resistor and a temperature- 


ELECTRICAL MANUFACTURING 















MAY 1945 


ay 


f 
i 
br a lela 


Every 
MANUFACTURING 
CUSTOMER 
Will Benefit 


Industrial users of WILCO Prod- 
ucts will find the increased facil- 
ities, the new products and tech- 
niques developed by WILCO for 
war service of great advantage 
to their own postwar products. 


As the Hourglass indicates . . . with the 
coming of peace, many WILCO products 
now making for precision performance in 
airplanes, ships, tanks, guns and instru- 
ments of the Army and Navy will play an 
equally important role in meeting civilian 
needs for hundreds of useful and reliable 
products. 


The demand of all branches of the serv- 
ice for Thermostatic Bimetals and Electrical 
Contacts has motivated many WILCO de- 
velopments of great potential value to post- 
war industry. New products added to an 
already extensive line; increased facilities 
for refining and fabricating precious metals ; 
greatly extended rolling mill facilities— 
these new additions and improvements, 
now devoted principally to the war effort, 
will prove equally helpful to manufactur- 
ing customers in meeting their peacetime 
production and marketing problems. 

WILCO PRODUCTS ARE: Contacts— 
Silver, Platinum, Tungsten, Alloys, Sin- 
tered Powder Metal. Thermostatic Bimetal 
—High and Low Temperature with new 
high temperature deflection rates. Precious 
Metal Collector Rings for rotating controls. 
Silver Clad Steel—for bearings, shims, re- 
flectors, Jacketed Wire—Silver on Steel, 
Copper, Invar, or other combinations re- 
quested. Rolled Gold Plate. Special ma- 


terials. 


Tue H. A. Witson COMPANY 
105 Chestnut Street, Newark 5, New Jersey 


Branches: Detroit ¢ Chicago 


Thermometals—Electrical Contacts 
Precious Metal Bimetallic Produets 
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|| SWITCH 
BASES 


SHOULD BE MADE OF 


Universal porcelain switch bases do not deteri- 
orate under the high temperature of an arc or 
corona, which in many other types of insulator 
materials would cause loosening of contacts 
and connections. Porcelain insulation does not 
carbonize, therefore flash-over and consequent 
dielectric failure is eliminated. Porcelain dissi- 
pates generated heat quickly which in turn 
forces evaporation of moisture which might 
be absorbed in an insignificant amount in the 
porcelain base. Universal engineers invite you 
to submit your insulator problems. 


THE UNIVERSAL CLAY PRODUCTS CO. 


1540 EAST FIRST ST. » SANDUSKY, OHIO 


NEON Pitot Lights 


EMBODY THESE IMPORTANT FEATURES: 


Penetrating orange-red glow . . . Long life . . . Low current 
consumption . .,. Resistance to vibration and shock . . . Operate 
direct on high voltage circuits . . . Emit practically no heat- — 


These advantages of Neon Glow Lamps are enhanced by 
SIGNAL" Pilot Light Assemblies We manufacture a complete 
line, featuring types fitted with Full-View Plastic Heads. Spe- 
ciolists in supplying completely assembled units, housing G.E. 
or Westinghouse Lamps. Send specifications for prompt esti- 
motes and suggestions . . . Write for Catalog. 


NEW YORK 3, N. Y. 


elepnone Lgonauin 4-4770 


indicating resistor as adjacent legs. If the potentiomete 
is in exact balance there will be no a-c voltage acros- 
the input transformer to the vacuum tube amplifier. 

As a result, the motor which is geared through a suit 
able reduction to the potentiometer will stand stationary 
even though excited by phase B. If, however, the tem 
perature of the temperature-sensitive resistor should 
increase, its resistance would increase and unbalance 
the bridge in one sense. The output of the amplifie: 
would then excite the second motor winding with a 





Fig. 13A.—Schematic diagram of a simple d-c 
timing circuit, with definite interval of time be- 
tween operations of switch 1S and of relay ICR. 





POTENTIAL 
_, RELAY PICK UP 
VOLTAGE 


POTENTIAL OF 
POTENTIAL OF 


POTENTIAL OF 
LINE 2 


POTENTIAL OF LINE 3 
to t, 
ae 
Fig. 13B.—Potentials throughout cycle of opera- 
tions of equipment shown in Fig. 13A, starting 
with opening of switch 1S at time ty. 


voltage approximately 90 degrees out of phase with the 
fixed excitation and the motor would rotate in the 
direction of the resulting rotating field with a speed 
which will be some function of the extent of unbalance. 
This rotation moves the potentiometer in such direc- 
tion that the bridge balance is restored and the motor 
stops. If the temperature decreases the bridge would 
unbalance in the other sense, causing the motor to rotate 
in the opposite direction until balance was restored. 
Since considerable torque is available on the potentiom- 
eter shaft, it is obvious that other devices, such as a 
temperature controller, might be operated to effect 
temperature control. This control seems particularly 
adapted to types of service where small fractional-horse- 
power motors are involved but seems to have the objec- 
tion of abnormally high losses for sustained operation 
at high torque and low speed for large motor sizes. 
Another very attractive method of speed control of 
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DIFFERENT KINDS OF TRACING 


PEASE “K" Wet Direct 
Process Developing At- 
tachment bolts securely 
to top of Printer and ap- 
plies developer to the 
exposed prints which are 
dried and delivered in 
the same manner as Blue- 
prints. 


PEASE “700” Dry Direct Process Devel- 
oping Unit is a table style, ammonia 
fume machine for developing the prints 
after exposure in the Printer. It is con- 
tinuous in operation and has two devel- 
oping speeds, 4 ft. and 8 ft, per minute. 


PEASE ‘‘22-16” 

Continuous Blueprinting 

and Processing Machine pro- 
duces Blueprints at 20 feet per min- 


ute. 


Made in 42-inch and 54-inch sizes. 


USE PEASE “22-16” (above), or any other Pease Continuous Blue- 
printing and Processing Machine as the basic equipment for your 
reproduction department . . . Add a Pease “K” Attachment (left) to 
the printer for making wet direct process prints . . . and a Pease “700” 
Developer (left) for making dry direct process prints. 


Simple, that’s all there is to it. Your department is complete and 
capable of handling volume production of — 


- BLUEPRINTS 4. BROWNLINE PRINTS 


White lines on Blue Brown lines on White 


- BLUELINE PRINTS 5. WET DIRECT PROCESS PRINTS 


Blue lines on White Black lines on White 


- BROWNPRINTS 6. DRY DIRECT PROCESS PRINTS. 
White lines on Brown Red, Blue or Black on White - 


And what's more . . . the prints are easy to make, produced in volume, 
high in quality and low in cost. 


Send for descriptive literature and prices, no obligation, of course. 


THE C. F. PEASE COMPANY 


2605 WEST IRVING PARK ROAD + CHICAGO 18, ILLINOJS 
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nm War, as in Peace... 


CERRO ALLOYS . 


SAVE TIME and CUT COSTS! . 


E ncsffdescp lsd ods ooALX NK 


CERROMATRIX (Melting Temp. 250° F.) For securing 
punch and die parts, anchoring machine parts without expensive 
drive fits, short run forming dies and other metal-working 
applications. . 
CERROBEND (Melting Temp. 158° F.) 
bending thin-walled tubing to small radii. Easily removed in 
boiling water. Also used for aircraft assembly jigs, templates 
for forming dies and other purposes. 

CERROSAFE (Melting Temp. 190° F.) Used to accurately 
proof-cast cavities such as- molds, gun chambers, forging dies, 
etc., and for many similar applications. 


Used as a filler in 
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ww, 


40 WALL STREET . - 


556 W. Monroe St. 


REPRESENTATIVES AND DISTRIBUTORS 


BROOKLYN, N. Y., Belmont Smelting G Refining Works 
ANSONIA, CONN., Jackson Associates 

BOSTON, MASS., Jackson Associates 

PHILADELPHIA, PA., Castaloy Metal Sales Company 
CHICAGO, ILL., Sterling Products Co., Inc. 
CLEVELAND, 0O., Die Supply Co. 

DALLAS, TEX., Metal Goods Corporation 

DETROIT, MICH., Castaloy Metal Sales Company 
HOUSTON, TEX., Metal Goods Corporation 

KANSAS CITY, MO., Metal Goods Corporation 
LONDON, ENG., Mining G Chemical Products, Ltd. 
LOS ANGELES, CAL., Castaloy Metal Sales Company 
MILWAUKEE, WISC., Harry C. Kettelson, Inc. 
MINNEAPOLIS, MINN., Northern Machinery & Supply Co. 
MOLINE, ILL., Sterling Products Co., Inc. 

MONTREAL, CAN., Dominion Merchants Ltd. 

NEW ORLEANS, LA., Metal Goods Corporation 

ST. LOUIS, MO., Metal Goods Corporation 

TULSA, OKLA., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 


NEW YORK 5, N. 









Motorless and Motorized 


SPEED 
REDUCERS 


1/50 to 7 1/2 HP. 
08 to 450 R.P.M. 


For SLOW SPEEDS 


Janette Speed Reducers offer 


these outstanding advantages: 
No jack shefts, pulleys, belts, sprock- 
ets, or chains needed. The ratio of 
speed reductionis positive. Excep- 
tionally low installation cost, be- 
cause of their compactness. Motors, 

ears and gear boxes are all Janette 
built, eliminating divided reponsi- 
bility for their successful operation. 
A large number of styles are avail- 
able tomeet various kinds of appli- 
cations. Efficient, high speed, low 
cost motors can be used. The con- 
struction permits easy access to all 
parts, resulting in low cost mainte- 
nance. Cataleg Upon Request. 


Janette Manufacturing Company 


Chicago 6, Ill. 








an a-c induction motor has been the operation of the 
motor on a variable-frequency tube inverter. Thi 
method, while apparently very simple, is beset wit! 
many problems involving the correct commutation of th 
inverter. This frequently makes it necessary to change 
circuit constants between starting and running condi- 
tions, between light load: and heavy load, and between 
low frequency and high frequency. Many of these and 
other difficulties can be solved technically by added 
equipment but the resultant complication, particularly 
in small sizes, tends to make this method economically 
unattractive at this time except under very special cir- 
cumstances. : 

In the larger sizes of a-c motors several technically 
feasible methods of control have been developed, but 
their complication tends to make them unattractive for 





Fig. 14.—Simple a-c timing circuit in which a 
rectifier supplies charging current to a condenser, 
providing the time-delay element 


small motor sizes. One method shown schematically in 
Fig. 12 was used with a six-phase, 300-hp motor. The 
tubes in any group of three commutate between them- 
selves at supply-line frequency and commutation occurs 
between the groups of three at motor frequency, so 
that the proper motor phases are excited to produce 
the desired torque. The motor field may be excited by 
the current in the d-c link between the two motor Y’s 
as shown, or might be separately excited. 

This arrangement in which the tubes may be thought 
of as forming a six-segment commutator gives very good 
performance over a wide speed range without excessive 
losses, but it entails considerable circuit complication 
which appears to limit its field of usefulness to the larger 
sizes from economic considerations. Other methods 
involve the use of wound-rotor induction motors in 
which the rotor output instead of being wasted in re- 
sistors is returned to the power system, either by the 
use of a rectifier pumping back into a d-c motor-gen- 
erator set, or by means of a tube inverter. These latter 
systems promise considerable complication and appear 
to, be less flexible than the type previously described. 


TIMING CONTROLS 


In many industrial equipments time-delays in some 
form are necessary for successful operation. The use 
of various forms of electronic equipment to perform this 
function, either as a separate device or as an integral 
part of a more complex electronic equipment, has been 
rapidly increasing. While many different forms of these 
relays are built, most of them operate on variations of 
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—in Greatest Gonbination 


THE NEW AUTOMATIC ELECTRIC CLASS "B” RELAY 





@ When you need a relay that’s sensitive enough to 


: operate on minute current, yet has the high contact CHECK THESE FEATURES 











AUTOMATIC 
ee ie 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 





pressure needed for perfect closure, you'll find the Auto- 
matic Electric Class ‘““B’ Relay worth investigating. 


If you need a relay that will switch many circuits, yet 
is compact enough for multiple mounting in small 
space, you'll find Class ‘‘B” the perfect solution. 

Or perhaps you are interested in extra durability, 
for long service under tough conditions. Then you'll 
need the in-built quality for which Class “B” has 
become famous. 

No other relay—even in the Automatic Electric line— 
can give you a greater combination of all these essential 
qualities. Get the full story on Class ‘“‘B’—one of the 
forty basic types described in the Automatic Electric 
catalog. Ask for your copy of Catalog 4071. 


AND OTHER CONTROL DEVICES 


AUTOMATIC ELECTRIC SALES CORPORATION 
1033 West Van Buren Street « Chicago 7, Illinois 


in Canada: Automatic Electric 
(Canada) Limited, Toronto 


of the New Class ‘"B” Relay 
Independent Twin Contacts—for dependable 


contact closure. 

Efficient Magnetic Circuit—for sensitivity 
and high contact pressure. 

Unique Armature Bearing—for long wear 
under severe service conditions. 

Compact Design—for important savings in 
space and weight. 

Versatility—Available for coil voltages to 
300 volts d-c and 230 volts a-c, and with 
capacities up to 28 springs; also with 
magnetic shielding cover, when specified. 


No other relay can give you 
a greater combination of 
all these essential qualities. 
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COLONIAL 
WIRE STRIPPER 


the same fundamental principle. This principle is based 
on the well known fact that if a d-c potential is applied 
across a resistor and discharged capacitor in series, the 
entire potential appears across the resistor initially but 
this voltage distribution changes with time as the voltage 





















A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 
within 1/1000 inch of 
wire gauge. Precision 


















































. plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 


to do quantity work on a quality basis on all types of insulated wire 


ma from 8 gauge to the very 


oo. finest wire. 


yes 
LO 





Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 


lease the wire — all in 
ONE simple foot pedal 
movement. 


E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. 
ate as a pair of pliers. 


As easy to oper- 
Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. 

Will not crush stranded wire. 

For years, this hand stripper has given 
satisfzctory 


to users. Repeat 


orders attest to its superiority. 


service 





TRY THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Suid Gov Checticcs ent Gil Patdcelens 





All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—<are fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


2224 SOUTH STATE STREET CHICAGO 16, ILL. 



























Fig. 15.._Vacuum-tube time-delay relay in which 
are embodied the principles shown in Fig. 14. 


builds up slowly across the capacitor, until it equals 
the entire applied potential. Fig. 13A shows a simple 
circuit illustrating this principle, while Fig. 13B shows 
the build-up of grid potential after opening switch 1S at 
time t,, until the grid potential has risen high enough 
to cause anode current to flow through the tube and 
relay, lowering the potential of anode 5 until the relay 
picks up at time t,. Closing the switch 1S discharges 
the capacitor very rapidly through the protective re- 
sistor 2R, so that the grid is pulled negative very rapidly, 
causing the relay 1CK to drop out almost instantly and 
the equipment is ready for another operation. 

It will be appreciated that as long as the tube charac- 
teristic and the applied voltage remains constant, such a 
device will always take the same time to pick up. If 
either the capacitor 1C or the resistor 1R are varied, 
however, it is possible to adjust the time-delay over 
wide limits. This resistance-capacity type of circuit is 
ideally suited for the control of electronic tubes, since 
they require little grid current, which makes it possible 
inexpensive circuit components ; 
the large voltage swings easily obtained tend to mini- 
mize the effects of changes in tube characteristics. Other 
modifications of this principal start with a charged con- 


to use small and and 


denser which is then discharged through a high resistor. 
Many other circuits are designed to operate from a-c 
supplies, depending upon grid rectification to produce 
d-c potentials on capacitors which may subsequently 
discharge to give a time-delay, as in the typical circuit 
shown in Fig. 14 which is used in the timer shown in 
Fig. 15. As long as the switch 1S is open, the grid 
capacitor is kept charged by the passage of grid current 
when the bottom a-c supply line is positive. The value 
of this voltage increases as the slider is moved toward 
the bottom in the figure. 

\When the switch 1S is closed, the main anode-cathode 
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LIMIT SWITCHES 


live longer lives! 


It has been proved, time and time 
again, that Snap-Lock Limit Switches 
outlast the best commercial grades, 
even in the heaviest kind of duty. 

Snap-Locks were first designed, built 
and proved on our own heavy auto- 


matic machines. Now they are used 


ELECTRICAL FEATURES 
Accessible wiring connections, pure 
silver contacts, no arcing, heavy in- 
sulation throughout, oil and dust 
resistant case. Single pole, double 


break, double throw—positive lock 
in ON or OFF position, 


by more than 80% of all the builders 
of machine tools that require limit 
switches. 

For any normal circuit, there is a 
Snap-Lock Limit Switch that will pro- 
tect your machines and help them 


to become more effective performers. 


MECHANICAL FEATURES 


Hardened steel parts, strong spring, 
rugged, compact construction, wide 
choice of operating levers. Snap- 
Lock is guaranteed mechanically 
and electrically for any normal 


circuit application. 


Bulletin EM-42 gives complete details 
— mountings, assemblies, levers % 
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WHAT IS 


_ gee 
“And how can I use automatic timing 
in my product?’’ would be your 
second question: We'll answer both 
queries briefly: 


Haydon’ Electroneered Timing is the application 
of a specific Haydon synchronous motor to your 
product or to mechanical production phases where 
automatic and accurate timing — starting and 
stopping — will add to its saleability. 


Synchronous AC timing motors by Haydon, are 
available with torque output of 5 to 20 inch ounces, 
basis 1 RPM; specially protected, where necessary, 
for salt Spray, tropical service, vibration or shock; 
lubricated to ambient temperature specifications 
of the customer; special coils and leads available 
for high temperatures; available in a wide range 
of voltages, frequencies, and output shaft speeds. 
Compact — light in weight—rugged and reliable. 


A copy of the latest Haydon elie TIMING 


request. 


DC Motors al- 
so available 
for DC appli- 


cations. 


catalogue available on your + d 


MANUFACTURING COMPANY 
ne * 


Gorestuille, Connecticut 


Manufacturers of the broadest range of timing motors 


JUST published! Concord’s great, 
new 68-page Buying-Guide and 
latest 1945 Revised Listings of 
standard lines of Condensers, Trans- 
formers, Resistors, Tubes, Test 
Equipment, Repairand Replacement 
Parts, Tools, and hundreds of other 
essential items. Page after page of 
top-quality radio and electronic 
parts, and a special I'6-page Bargain 


BUYING 
GUIDE 


Section offering hundreds of hard- 
to-get parts at important savings. 
Many available without priorities. 
Mail the coupon now for your FREE 
copy. ~ 

Concord carries vast stocks and 
ships to you at once from the nearest 
shipping warehouse, CHICAGO or 
ATLANTA, Telephone, wire, or 
write your needs. And rush coupon 
now for new 68-page Buying-Guide. 
It's FREE. 


Cpa s yee eye 


(Formerly LAFAYETTE RADIO CORPORATION) 


CHICAGO 7, ILL 
901 W. Jackson Bivd 


Chicago 7, Illinois 


Name... 
Address 
City 


ee 


CONCORD RADIO CORPORATION Sat 
901 W. Jackson Bivd., Dept. L-55 


. 
Please RUSH FREE copy of CONCORD'S new 68-page pr? 
Buying-Guide and Revised Listings, just off the press. 


ATLANTA 3, GA 
265 Peachtree Street 


State 


Deca tioes en cn enen asap eres anatuibinebesinteenentscebnbenatenesenen 
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circuit of the tube is established but the grid is hed 
negative by the charge on 1C to such extent that anode 
current does not flow at once. However, as the char-re 
in 1C discharges through the shunt resistor 3R, tie 
negative grid voltage is reduced until such time as it is 
“overcome” by the impulse a-c voltage produced by the 
voltage drop across the lower section of 2R, and the 
anode relay 1CR picks up. Raising the position of the 
slider of potentiometer 2R decreases the negative grid 
voltage on 1C and increases the a-c turn-on component 
of grid voltage, producing a shorter time. Opening the 
switch 1S causes the relay to drop out immediately and 
the capacitor to recharge quickly for another timing 
cycle. 

Electronic timing is frequently used in preference to 
other forms when accurate high-speed time-delay is 


MAIN POWER 





| ac 
|CONTROL 
POWER 


TEMPERATURE BAND 
INSTRUMENT Wi0TH 


Fig. 16.—Circuit for control of temperature in 

an electric furnace. Load connections are at 

right and a conventional self-balancing poten- 
tiometer is at bottom left. 


required without contacts, when times required make the 
d-c magnetic storage relay too large and expensive, when 
frequency of operation would wear out a motor-driven 
timer, and where ease of adjustment and wide timing 
range are required. 

No discussion of tube timing would be complete with- 
out at least mentioning its use in resistance welding 
control, which to date has been one of the most success- 
ful industrial electronic applications. Not only is the 
duration of the weld current maintained exactly constant 
from weld to weld, but the initiation of the weld may be 
made to avoid transients resulting from random circuit 
closure. Since many excellent up to date articles are 
available on this subject, however, no further mention 
will be made here. 


A-C POWER CONTROL 


This class of equipment is-used in applications where 
a-c power to some form of load must be controlled. This 
covers such applications as resistance welding, control 
of lighting, control of electric furnaces, and has possi- 
bilities in other applications. 

One of the very earliest large applications of elec- 
tronic tubes was in conjunction with saturable reactors 
for theatre lighting control. In this application the a-c 
winding of a saturable reactor is connected in series 
with the bank of lamps to be controlled and the con- 
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WRITE FOR LARGE SPRING FOLDER! 


Showing the extensive facilities 
at Muehlhausen for making 





A MUCH-IMPRESSED visitor to the 
Muehlhausen hot-coiling plant made this comment 
after inspecting the enameling and baking “station” 
shown below—the “end of the line” for thousands 
of springs each day. 

This mechanized process is typical of the stream- 
lined set-up in the Muehlhausen hot-coil plant, which 
is devoted entirely to producing large springs. 

Specialized equipment, such as automatic hot-coil- 
ing machines, block-long heat-treating lines, precision 
grinding facilities, all on a smooth running produc- 
tion-line basis, assures Muehlhausen customers of 
quick delivery on large springs of any design, in any 
quantity, and to split-hair tolerances. 

Check with Muehlhausen on your large spring 
problem — your production schedule and product 
both will benefit! 


MUEHLHAUSEN SPRING CORPORATION 


Division of Standard Steel Spring Company 
800 MICHIGAN AVENUE + LOGANSPORT, INDIANA 


To improve product performance, use 


MUEHLHAUSEN 
Designed 
SPRINGS 











Reproduction of part of an Express 
N.Y ff receipt written in 1807. The orig- 
af) 104 inal is in the Museum maintained 


nt Se ye of ha 6 by Railway Express in New York. 
MN ¢ 


° i. 


Receipt is now 
a Museum Diece 


The practice of giving a receipt for Express 
shipments began with the first transaction 
more than a hundred years ago. It is, in ef- 
fect, a contract setting forth the terms of 
responsibility of the Express Agency. The 
receipt taken at delivery is a record of ful- 
fillment of service. 

In 1839, Express receipts covered ship- 
ments only from Boston to New York and 
return. Today, Express receipts are written 
for every conceivable variety of goods—war 
items, commercial, personal — for delivery 
throughout the nation. Every foot of the 
way from shipper to receiver, direct respon- 
sibility for safe transportation, by rail and 


air, remains with Railway Express. 


trolled output of thyratron tubes used to supply the d 
saturating winding. \When the d-c winding is d 
energized, the impedance of the reactor is high so th 
the load voltage is reduced to the point where the lam;. 
give off no light. As the d-c current is increased, thie 
reactance of the reactor is in effect decreased, so that 
the load voltage and the lamp brilliancy are increased 
by smooth, stepless control. 

This equipment was particularly successful where 
many different circuits had to be controlled in complex 
mastering sequencees from a central position, since the 
grid control power for the thyratron tubes is very small 
and can be supplied by very small components. During 
the war no new installations of this type have been pos 
sible, but slight modifications of this system have been 
extensively used in the control of electric furnaces. 

Fig. 16 is a schematic diagram of a Reactrol controlle: 
for holding the temperature of an electric furnace. The 
a-c windings of the saturable reactor are connected 


Fig. 17 (left).—Reactrol panel for temperature 
control of electric furnaces, operating on prin- 
ciples illustrated in Fig. 16. 


Fig. 18 (right).—General purpose electronic 
relay. Magnetic contactor at left is actuated by 
current in anode circuit of vacuum tube. 


directly in series with the furnace. The d-c winding 
is excited by a thyratron VT2 and a phanotron VT1 
in a so-called “free wheeling circuit” which requires 
grid control for the thyratron alone. The thyratron 
VT2 is controlled by the difference in the “turn-on” 
voltage across 1R and the “turn-off” voltage across 2R. 
The “turn-off” voltage is obtained from the rectifying 
action of the right-hand half of the vacuum tube VT1, 
which rectifies the output of transformer 4T which is 
primarily proportional to load voltage. This in effect is 
a negative feed-back, since the load voltage tends to 
increase until the “turn-off” signal approximately equals 
the “turn-on,” when a balanced condition is reached in 
which the thyratron is turned on just enough to saturate 
the reactor to the amount required to produce the cor- 
rect “turn-off” signal to balance the “turn-on’”’ signal. 
The values of 2R and 2C are chosen so that this 
“turn-off” voltage has an a-c ripple present of such 
phase position as to permit smooth phase control of 
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DOW CORNING, first in silicones, 






is fully equipped with new plant and facilities for 


the production and distribution of an expanding line of silicone products 


American industry has been quick to utilize the new Dow Corning Silicones—to see the 


potentialities inherent in their higher order of heat stability, chemical inertness, water 
resistance, and dielectric properties. Dow Corning is now supplying, directly or through 


4 .y Water-white, odorless, inert 
FLUIDS Silicone Liquids . . . notable 
. e for their low rate a viscosity 


change over a wide tempera- 
ture range, low vapor pressure, water repellency, 


and good dielectric properties. 
4 
| Vv J compound having excellent dielectric 
properties, corona resistance, and the 
consistency of petroleum jelly. It neither hardens 
nor melts at temperatures ranging from — 40° F. 
to 400° F. 


[ (} ¥ Special Low Temperature Compound 
i 7 . an oxidation resistant lubricant 
vy J and sealing compound developed for 


use at eaE nee as low as — 70°F. 

| | Js Y 

22 

if) Y oe 

, special applications where operat- 
J ing temperatures range from 0° F. 

ee to 400° F. 





Ignition Sealing Compound .. . an 
easily applied silicone waterproofing 





A lubricating Silicone Grease for 
special applications in the tempera- 
ture range of —70° F. to 190° F. 


A lubricating Silicone Grease for 


DOW CORNING CORPORATION 


MIDLAND, MICHIGAN 
INQUIRIES TO BOX 592 





ALL 


selected distributors, the following silicone products: 


¥ Insulating Varnish . . . recom- 

993 mended because of its extreme 

heat stability for impregnat- 

ing, coating and bonding, and 

waterproofing inorganic insulating materials 
such as asbestos, mica, and Fiberglas cloth, 
tape, and sleeving. Other special purpose 
silicone resins and compounds are available. 


| () STOPCOCK GREASE 
on A chemically resistant Silicone 
Grease for lubricating stopcocks 
and other ground glass joints. 





: (Denon \ ay enuonmnan 


‘A Silicone Grease that affords easy 

operation of lubricated plug valves 
over wide temperature ranges in most diffi- 
cult services. 




























SIMPLEX 


UL eee: 


@ CLEAN CUTTING 





@ PRECISION STRIPPING 


e@ FAST WORKING 


@ EASY OPERATING 





The Wenco §S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 
Ask for your copy of new bulletin. 


Write for Dealership Plan. 
WENCO MANUFACTURING CO. 


SEMPLEX WIRE STRIPPERS AND CUTTERS 
TOOLS * DIES * STAMPINGS *© SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22, ILLINOIS 


('ONSIDER THE NRW 
DRAKE No. 75 AP 


Underwriters rb fpproved/ 


‘ RADE demand has caused Drake to produce this 
new totally enclosed candelabra screw base 1” pilot 
light assembly. The unit is approved by the under- 
writers’ laboratories for 75 watt, 125 volt service. De- 
signed to house the Mazda S6, 110 volt, 6 watt can- 
delabra screw base lamp. Can be supplied with lamp 
installed. The unit mounts in a 1” hole and is regular- 
ly furnished with a 1” diameter faceted colored glass 
jewel. It is also supplied with a steel lock washer 
which holds the unit firmly to the panel. Mounts on 
any thickness panel up to 4”. 
Although designed to operate on 110 volt circuits, this 
assembly can readily be used on 220 volt circuits by 
connecting our #116 wire wound resistor in series with 
the pilot light.. 


Lamps are easily removed with our S6 
lamp remover. Anyone who has to 
maintain, or install in production, large 
numbers of S6 lamps, will find the S6 
lamp remover a great convenience, 












DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. © CHICAGO, U.S. A. 









Socket and Jewel Light Assemblies 





the thyratron as the difference ot the d-c_ voltaves 
changes. The “turn-on” signal is obtained from the 
output of the left-hand half of tube VT1 which is oper- 
ated as a triode with its grid excited from an a-c bridge 
incorporating the potentiometer 8R which in turn js 
controlled by the temperature indicating shaft oi a 
standard self-balancing, potentiometer-type temperature 
instrument. The position adjustment 10R permits set- 
ting the bridge so that at normal operating conditions 
the actual temperature coincides with that required. 
If, for some reason, such as a fresh charge being added 
to the furnace, its temperature falls, the setting of 8R 
is changed so that the bridge-output voltage turns the 
left-hand triode in VT1 on more. This produces more 
“turn-on” grid voltage in the thyratron grid circuit and 
the furnace voltage is raised until the “turn-off” has 
risen to restore equilibrium. The amount that the fur- 
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Fig. 19.—Equipment for magnetizing meter 
magnets with a half cycle of heavy current from 
an ignitron. 





nace voltage is increased is proportional to the tempera- 
ture drop experienced, so that this system is frequently 
referred to as proportional control. The number of 
degrees temperature change required to turn the furnace 
from full-on to full-off is called the “band width” which 
is inversely proportional to the sensitivity. This may be 
controlled by the potentiometer 9R which permits using 
any part of the bridge unbalance signal. Smaller band 
width tends to permit the equipment to maintain more 
nearly a uniform temperature under varying furnace 
load conditions, but may increase the possibility of “over- 
heating” and “hunting” if sufficient time-delays occur 
in the complete system. Fig. 17 shows a panel-mount- 
ing of a strip-chart, recording temperature instrument 
at the top controlling the electronic equipment mounted 
in the case below. Suitable control and metering {s 
provided immediately under the temperature instrument. 

This type of control, by supplying a continuously mod- 
ulated voltage to the load, tends to avoid the ‘“‘sawtooth” 
temperature effect frequently obtained with simple “on- 
off” contactor control. In addition, the maintenance of 
the frequently operated contactors is avoided. If the 
furnace heaters are modulated smoothly, rather than 
being turned on and off, less expansion and contraction 
will take place and better ‘furnace heater life should be 
obtained. A further modification frequently made is to 
feed back load current rather than load voltage to trans- 
former 4T. By proper adjustment, this makes it pos- 
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FOR ELECTRICAL 
RESISTANCE 


NICHROME* 
NICHROME*V 
ADVANCE* 
HYTEMCO* 
CHROMAX* 
MAGNO* 
MIDOHM* 
COMET* 
LUCERO* 
MANGANIN 

Nl ALLOY 

30 OHM ALLOY 
LOHM* 

90 OHM ALLOY 


aU aw 


CORROSION RESISTANCE 


NICHROME* 
NICHROME*V 

NICKEL ATDTETZT 
CIMET* 

MONELT 

K-MONELT 

R-MONELT 

D/H STAINLESS STEELS 
INCONELT 


FOR RADIO SETS 
AY TAU) as 


NICHROME* 
NICHROME* V 
NICHROME* 111 
GRIDNIC A-B-C-D-E-F* 
RADIOHM* 
MANGANIN 
ADVANCE* 

52 ALLOY 

FILAMENT ALLOYS 
D/H STAINLESS STEELS 
NICKEL ATOTET 
MONELT 

42 ALLOY 

NILVAR* 


Ue a 
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MAGNO* 
R-63 ALLOY 
SPECIAL NICKEL ALLOYS 


In addition to the above genera! 
classifications mony other industries 
ore served by Driver-Horris Alloys. 
Space does not permit listing them oll. 





Manufacturers 
who use 
ELECTRIX 
soft-rubber PLUGS 
never worry about 


‘“Plug-Ugly” 


Cord Assemblies! 


Now producing Precision GAGES, TOOLS and MOLDS 
for manufacturers of war sasentists: 


146 MIDDLE STREET PAWTUCKET, R. | 
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Speedily dbeidcebehe 


PORTABLE 
ELECTRIC 
ELEVATOR 


ONE OF THESE easy-to-use 
Portable Electric Elevators will 
make short work of high-stacking 
bundles in cars or storage. 


Telescopic or hinged type. Fast 
— safe — available in many 
styles and capacities. 


CATALOG 504-A will be 
mailed you upon request. 


“Weld reo 


a Ty Toa Secling 


33 WATER STREET VEST BEND, WISCONS 
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sible to limit inrush current and prevent damage 
starting to certain types of heating elements that have 
a large temperature coefficient. 

While the use of saturable reactors permits the conto] 
of large amounts of a-c power by controlling’ small 
amounts of d-c power, thus making the tube equipment 
less expensive, it has some disadvantages. The speed of 
control with a large efficient saturable reactor is not 
great, being a matter of 20 to 30 cycles or more. It is 
a rather large and heavy piece of apparatus which it 
would be advantageous to eliminate. The development 
of the sealed-off, water-cooled ignitron tube appears to 
offer a possibility of using these tubes in inverse parallel, 
directly in the line, under certain circumstances. These 
tubes can be made to respond very rapidly, as is done 
in resistance welding, and may control average load volt- 
age by phase control, thus effecting a control very sim- 
ilar to that of saturable reactors. 


MISCELLANEOUS 


In some cases, it has been found necessary to control 
large equipment from very small contacts which would 
be easily damaged by the passage of any appreciable 
current, as for example in contact-making instruments, 
or where the effective series resistance is very high, as 
in various forms of contact, liquid-level controls. How- 
ever, if the actuating contacts are placed in a suitable 
vacuum-tube grid circuit, the current through them may 
be kept down to a fraction of a milliampere, the effec- 
tive series resistance may be in megohms and reliable 
actuation of a relay in the anode circuit of the vacuum 
tube may be obtained. Fig. 18 shows a simple, general- 
purpose relay of this type. 







| 
| 
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Another interesting electronic equipment, known as | 


the half-cycle magnetizer, is shown in Fig. 19. This per- 
mits the magnetizing of certain types of meter magnets 
by passing a single conductor connected to the low- 
voltage winding of a transformer through the magnet. 
A pre-saturating current of low magnitude is then 
passed through the transformer primary to “bias” the 
flux away from zero. After the flux has been properly 
“biased,” a single half-cycle of heavy current is passed 
through the primary by the ignitron tube in the equip- 
ment. This results in a unidirectional pulse of secondary 
current of many thousands of amperes, which magnetizes 
the magnet. The transformer is so designed that when 


= pemeenees mers eer 


the primary current ceases, any further decay of residual f 


flux in the core produces a secondary voltage in the 
same direction as the main power impulse. If premag- 
netization has not been used and the initial flux had been 
zero, the decay of the residual flux would have produced 
a reverse voltage and current. This is very objection- 
able, since very small percentages may appreciably 
reduce the magnet strength. 

The experience and technique of industrial electronic 
control has developed rapidly in the past 10 years, so 
that its use is wide-spread throughout industry. It 
may be used to perform functions impossible with other 
equipment, to perform functions better, or to perform 
functions more economically, than is possible with other 
forms of control. As more engineers and designers 
become familiar with the basic possibilities and limita- 
tions of this versatile tool it will be incorporated in 
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NEW 
LOW PRICES 


Ho 
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11) 
“WIRE-NUTS” 


TCT rT TC TT ett e?) 


FOR BETTER- 
LOWER-COST WIRE JOINTS 


New low prices still further reduce the cost of 
making electrical wire joints on the smallest ap- 
pliances up to the largest machines. Ideal “Wire- 
Nuts” the solderless, tapeless wire connectors are 
easy to apply — simply strip wires, screw on — 
that’s all. Faster, neater, safér. Approved by 
Underwriters’ Laboratories Inc. 


IMMEDIATELY AVAILABLE 


CROSS-SECTION OF 
IDEAL WIRE-NUT 


__WIRE-NUT SIZES _ 
Se Fa | 
| 8 ee cA | 

688. | 813 
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IDEAL DRESSER 


COMMUTATOR 


Electrical Products Division 


1008 PARK AVE. SYCAMORE, ILLINOIS 
Sales Offices in All Principal Cities 
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more and more equipment, side by side with other, mo e 
familiar, magnetic devices, to give the best over- || 
equipment for any particular requirement. 
BIBLIOGRAPHY 
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Novel Control for 
Electronic Power Generator 








When describing the au- 
tomatic tuning device of an 
electronic power generator 
before the Philadelphia sec- 
tion of the Institute of 
Radio Engineers, Dr. Wes- 
ley M. Roberds, RCA Vic- 


tor development engineer, 


used the circuit illustrated . 


here as an example. This 
is the method employed for 
automatic tuning control in 
the RCA-2B electronic 
power generator, used for 
induction and _ dielectric 
heating. The small thyra- 
trons and the motor so con- 
trol the oscillator that any 
pre-determined power can 
be fed-to the work contin- 
uously, regardless of 
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changes in the electrical 
properties of the work ma- 
terial produced by heating. 
The tube plate-current. and 
grid-current are used in 
opposite arms of a bridge, 
and the small thyratrons 
are actuated to keep the 
bridge balanced by rotating 
the reversible motor, which 
in turn varies an inductance 
in series with the load. The 
load circuit is closely cou- 
pled to the tank circuit and 
all tuning is done on one 
slope of the first hump of 
the resonance curves. The 
load circuit is never com- 
pletely tuned, but always 
presents a capacitative re- 
actance to the tank circuit. 
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COLD 
MOLDED 


Hand Wheel 


PERFORMANCE 


IMPROVES 


Wara Leonard Rheostats, 
whose major function is the 
regulation of electric current, 
are equipped with Aico-molded 
plastic hand wheels. According 
to Ward Leonard, this hand 
wheel adds to the ease of per- 
formance of the Rheostat be- 
cause of the weight, shape and 
design achieved in plastics. 

This efficient, cold molded 
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Cold molding , con’ 
ing processes and 


is is the 
*This ae e sao 


gher P 
uently, 





part is an “‘all-Aico” job. It is 
manufactured from cold molded 
material made at Aico... de- 
signed and engineered by Aico’s 
skilled techniéians. 

Aico’s 29 years of experience 
and knowledge of all kinds of 
plastic molding are at the serv- 
ice of product engineers. For 
the solution to plastics prob- 
lems, ask Aico. 
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AMERICAN INSULATOR CORPORATION 


NEW FREEDOM, PA. Sales Offices: Boston ¢ Bridgeport * Cleveland 
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You Must Know Your Materials 
When Designing Springs 


(Continued from page 122) 





conditions, with slowly varying loads. The fact that 
some recommended stresses are higher than the elastic 
limit is explained by the “scragging’’ which can be ap- 
plied to compression springs. 

The figures given for the endurance limit are even 
more interesting and deserve special attention. They 
show that shot-peening has done more to increase the 
endurance of steel springs than all the chemistry of 
special alloys. \Vith shot-peening the endurance limit 
is raised to 170 per cent of its original value and ex- 
ceeds even the original elastic limit. 

Shot-peening should be specified for all steel springs 
stressed in fatigue if they are made of wire larger than 
1 g-in. diameter. It will not raise the capacity of 
springs to carry static load, but it will increase their 
life under varying loads and will also inhibit the prog- 
ress cracks. Shot-peening consists in 
subjecting the springs under controlled conditions to 
the impact of a stream of steel balls of specified size 
and velocity. It produces a surface roughened by count- 
less small ball impressions and under the surface a 
compressed layer which produces the beneficial effects. 

Oil-tempered wire in sizes smaller than 0.080-in. 
diameter should not be used for springs finished by 


of ‘corrosion 


TABLE II—SOME PHYSICAL PROPERTIES OF 
OIL-TEMPERED CARBON STEEL 
SPRING WIRE 


Modulus of elasticity in tension............... 30,000,000 psi 
Modulus of elasticity in torsion............... 11,500,000 psi 
: Yo-in. diam. | 34-in. diam. 
Rockwell hardness C 48 C 43 
Elastic limit in tension 210,000 psi 135,000 psi 
Elastic limit in torsion 120,000 psi 75,000 psi 


Recommended design stresses 
for helical compression springs 


Source “A”| 170,000 psi 105,000 psi 
Source “B”| 158,000 psi 95,000 psi 
Source “C’’| 125,000 psi 77,000 psi 
Source “D”| 100,000 psi 85,000 psi 


Endurance limit in torsion, stress range for 34g-in. diam. wire 
Without shot-peening zero to 70,000 psi 
With shot-peening zero to 120,000 psi 


electro-plating, because of hydrogen embrittlement. In 
these small sizes both music wire and hard-drawn wire 
offer better resistance to the effects of the plating 
process. 

Oil-tempered wire of carbon steel, described above, 
can be used in temperatures up to 350 F, if the stress 
is kept below 80,000 Ib. per sq. in. For temperatures 
up to 400 F and for higher stresses, oil-tempered wire 
is available in alloys, of which silico-manganese and 
chrome-silicon are preferred. 

Music wire is the strongest spring material. The ten 
sile strength of 400,000 Ib. per sq. in., specified fo: 
0.005-in. diameter music wire, is probably the highest 
of all commercially available structural materials. This 
high strength is obtained by cold working in the draw 
ing process. Music wire springs can therefore be 
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HERE 1S YOUR GUIDE 


to modern paper dielectric 
\ capacitor selection and use 


Months of painstaking work have gone 
into making this 56-page Sprague Cata- 
log a complete guide to the design and 
engineering possibilities inherent in to- 
day’s greatly enlarged line of Sprague 
Paper Dielectric Capacitors in hundreds 
of standard and special sizes and types. 


Write for your copy today. You'll find 
it unsurpassed as a guide to the exact 
matching of up-to-the-minute Capacitor 
requirements! 


Tae “a «SPRAGUE ELECTRIC CO. 
ce) Wa , a“ North Adams, Massachusetts 
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““One Good Turn -or a Million” 





A NAME TO LOOK FOR 


on ELECTRICAL COILS 
and TRANSFORMERS 





LAYER-WOUND CNL 


LOW VOLTAGE 
TRANSFORMER 





GENERATOR 
FIELD COIL 





RELAY COIL 








Famous for years as 


“COILS by DOYLE” 


* “GRACOIL” is a new name that you 
can depend upon, because back of this 
name stand years of time-tested experi- 
ence in electrical engineering. The same 
able craftsmen who established Doyle 
Coils as leaders in the field now carry on 
at the same location under the new cor- 


porate name —The GRAMER Company. 


Be sure that the coil you buy bears 
the trademark name—"“GRACOIL”, for 
only then can you know that you have the 
best in electro-magnetic windings. Every 
“GRACOIL" is wound to the specified 
number of uniform turns from precision- 
gauged wire. Every “GRACOIL” is fully 
insulated, thoroughly impregnated, and 
properly laminated when supplied as a 
complete transformer. The most rigid in- 
speciions and tests make sure that each 
“GRACOIL” is worthy of the name it bears. 


If your design calls for a special elec- 
tro-magnetic application, let competent 
“GRACOIL” engineers make specific rec- 


ommendations for you. Write today! 
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The G@iIRAMOEIR company 


“One Good Turn -or a Million” 


( Formerly James W. Doyle, Inc.) 
Electrical Coils and Transformers 


2734 N. PULASKI RD. 
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formed soft and then hardened by heat treatment. T)! is 
wire is made in diameters from 0.005 to 0.156-in. dia: - 
eter, generally available up to 4%-in., and is practica'ly 


| the only type of spring-steel wire readily available in 


sizes below %o-in. The price per pound is relative'y 
high. Music wire is therefore used for high-strength 
springs between % and %o-in. wire diameter and for 
practically all small steel springs of less than %o-in, 
diameter. 

The modulus of elasticity of music wire is 30 million 
lb. per sq. in. in tension and 11.5 million Ib. per sq. in. 
in torsion. Elastic limits are approximately as follows: 


Diameter, in. 0.010 0.060 0.125 
Elastic limit, tension, psi.. 270,000 230,000 200,000 
Elastic limit, torsion, psi.. 150,000 125,000 110,000 


Specification No. A228-41 of the American Society 
for Testing Materials applies to music wire and gives 
ultimate tensile strengths for the various sizes. The 
elastic limit in tension will be between 60 and 70 per 


| cent of the tensile strength and in torsion between 35 
| and 40 per cent of the tensile strength. Music wire 


loses its strength at temperatures above 250 F. This 
wire is given a thin coating of tin in the wire mill. 
While this finish is not corrosion-proof, it keeps the 


| wire clean and improves its appearance. 


| less elaborate care. 


HARD-DRAWN CARBON STEEL 


Hard-drawn carbon steel wire is made. by a process 
essentially the same as that used for music wire, but with 
It is the least-expensive and the 
lowest-strength spring steel wire. It is used in great 
quantities for bedsprings, mattresses, automobile up- 
holstery, and similar purposes. The fact that these 
springs frequently sag after a period of hard use is no 
reflection upon the material, but rather a result of the 
cost policy which causes these mass products to be 
designed just good enough to give several years satis- 
factory service under normal use, with hardly any 
margin. 

Hard-drawn wire is made in sizes from %4> to %-in. 


| diameter, readily available in the range between ez 





and %4-in. 

The moduli of elasticity of hard-drawn wire are the 
same as for music wire: 30 million in tension, 11.5 mil- 
lion in torsion. Elastic limits in tension are about 
160,000 at 4¢-in. diameter and 120,000 Ib. per sq. in. 
at %4-in diameter; in torsion they are about 90,000 
and 70,000 Ib. per sq. in. at these same diameters. 
Ultimate tensile strengths for hard-drawn wire are 
given in Specification No. A227-41 of the ASTM and 
elastic limits can be estimated from the tensile strength 


| for the various sizes by using the same percentages as 


for music wire: 60-70 per. cent for tension and 35-40 


| per cent for torsion. 


‘ 


HOT-ROLLED STEEL 


Large springs are formed hot from hot-rolled steel 
and then brought to the required hardness by heat 
treatment. For diameters below 3-in. cold forming is 
| prevalent ; above %-in. hot forming is necessary. The 
in-between sizes can be made by either method. These 
springs are also quenched in oil, but the term oil- 


ELECTRICAL MANUFACTURING 








WALDES KOH-I-NOOR, I N C. tong Island City 1, N. ¥. 


Canadian Representatives: Prenco Progress & Engineering Corp., Ltd., 72-74 Stafford St., Toronto 


207 










ANOTHER 
SPECIAL BY 
PROGRESSIVE 










































ep DELA) F 


RELAYS 


UNM EAM NCC. 
Ty ARCOM URI) OS 


’ Other important features include: 
1. Compensated for ambient tempera- 
ture changes from —40° to 110°F. 

2. Contact ratings up to 115V-10a AC. 

| 3. Hermetically sealed — not affected by 
altitude, moisture or other climate changes 

| . « « Explosion-proof. 

_ 4, Octal radio base permits 

| easy replacement. 























\ 5. Compact, light, rugged, 
\ inexpensive. 
6. Circuits available: SPST 
Normally Open; SPST Nor- 
: “mally Closed. 
“9s AT'S YOUR PROBLEM? 


“Special Problem 
ad Descriptive 


AMPERITE CO. 


561 BROADWAY 
NEW YORK 12, N.Y 
Canado: Atias Radio C : eT.) 

560 King St. WT 






tempered spring wire is not applied to the materi,| 
from which they are made. Great quantities of these 
springs, for instance for railroad service, are made froin 
SAE 1095 steel. For higher strength requiremen‘s 
alloy steels are used, of which silico-manganese SA! 
9260 series is preferred. To obtain sufficient harde: 

ability for the larger sizes chromium and sometimes 
other agents are added to the 9260 composition. The 
exact specification is best left to the spring maker. 

Other types of alloys of course also have their uses; 
we have mentioned the type which is preferred and 
most widely used for general conditions. The exact 
chemical composition is of less importance than the 
general quality of the steel, especially its surface, which 
should be free from seams and similar defects and as 
free from decarburization as possible. For very highly 
stressed springs the bar is ground before forming to 
insure a smooth and clean surface. This adds, of 
course, to the cost. Shot-peening to improve fatigue 
life is worth doing on all these heavy springs if they 
are subjected to cyclic loads, even more than on light 
springs, because the saving in material possible by using 
higher stresses pays for the cost of the operation. 

For springs made of pre-tempered, hard drawn. or 
music wire the designer does not specify the desired 
hardness; for hot-formed springs he generally does. 
Hardness numbers range from 370 Brinell (Rockwell 
C 40) to 500 Brinell (Rockwell C 51). The lower of 
these numbers is on the low side for straight carbon 
railroad springs, the upper on the high side for shot- 
peened alloy springs. (Shot-peening does not raise the 
hardness, but permits higher hardness to be used by 
preventing brittleness.) A hardness of about 440 
Brinell with a tolerance of +20 is a good average. 

Elastic limits of course go up and down with the 
hardness numbers. For these springs they can roughly 
be estimated at 420 times the Brinell number in tension 
and 240 times the Brinell number in torsion. A spring 
with a hardness of 440 Brinell can, by this rule of 
thumb, be expected to have elastic limits of 185,000 Ib. 
per sq. in. in tension and 105,000 Ib. per sq. in. in 
torsion. The modulus of elasticity of hot rolled bars is 
somewhat lower than for the other steels: 29 million in 
tension and 11 million lb. per sq. in. in torsion can 
be used. 

The same compositions of hot-rolled steel which have 
been mentioned for round wire are also used for bar 
stock of other cross sections, and the same physical 
properties apply. Leaf springs and heavy volute springs 
are typical applications. Hot-rolled spring steel is 
readily obtainable in leaf spring sizes. Standard sizes 
of the Society of Automotive Engineers are generally 
used for alloy steel which is carried in stock in thick- 
nesses between 0.194 and 0.499 in. and widths from 
1.75 for the smallest thickness to 5 inches for the largest. 
Carbon steel stock conforms to railroad practice, with 
widths 3 to 8 in. and thicknesses 1% to % @ in. 


FLAT SPRING MATERIALS 


Flat spring steel is used for the infinite variety oi 
stamped. parts and so called flat springs which are 
formed cold. It comes in sizes from 0.002 to 0.090-in 


- thick, either soft or heat-treated to different degrees 


of hardness, from Rockwell C 35 to Rockwell C 51 


ELECTRICAL MANUFACTURING 








MAY 1945 









RESISTANCE PLUS 


From the tropics to the arctics 
—on land, sea and in the air, 
HARDWICK, HINDLE resistors 
and rheostats are serving 
with distinction. 













HARDWICK, HINDLE, INC. 
RHEOSTATS and RESISTORS 


DIVISION OF 


THE NATIONAL LOCK WASHER CO. 


ESTABLISHED 1886 


Newark 5, N. J., U.S. A. 

















‘Typical elastic limits in tension at different thickne «se; 
and with different hardnesses are about as follows 
Thickness, in. 0.002 0.020 0.000 
Elastic limit at C-42, psi.. 210,000 120,000 135,000 
Elastic limit at C-49, psi.. 260,000 210,000 160,000 
The composition of flat spring steel corresponds in 
general to SAE 1070; its modulus of elasticity in ten- 
sion is 30 million Ib. per sq. in. Occasionally this mate- 
rial is used in torsion, for instance in small volute 
springs.- The elastic limit in torsion is about 55 per 
cent of the values given for tension and the modulus of 
elasticity in torsion is 11.5 million lb. per sq. in. 


CLOCK SPRING STEEL 


Clock spring steel is harder than flat spring steel and 
higher in carbon content. It is heat-treated before form- 
ing and used for mainsprings in clocks, motor springs, 
brush-holder springs, and small stampings which re- 
quire high strength and only moderate forming. _ Its 
elastic limit is about 15 per cent higher than the corre- 
sponding value for flat spring steel, ranging from 300.- 
000 Ib. per sq. in. at .010-in. thickness to 190,000 Ib. 
per sq. in. at 0.090-in. thickness. The modulus of elas- 
ticity in tension is 30 million lb. per sq. in. 

Watch spring steel is still harder and still higher 
in carbon content, with a tensile elastic limit of about 
320,000 Ib. per sq. in. As the name implies, it is used 
for mainsprings of watches and similar applications. 
It is exceptional by having a modulus of elasticity in 
tension of 32 million Ib. per sq. in. instead of the 30 
million usual for steel. 

So far we have discussed eight types of materials 
with different properties and uses, which all might be 
lumped together as steel. It will of course not be 
possible to discuss other materials, which are used in 
much smaller volume, in a similar detailed manner. 
Indeed, we shall have to omit some special alloys en- 
tirely because the list is too long. In the following a 
selection of materials is briefly discussed, without men- 
tioning the special grades and types of each, so that 
all properties must be taken as rather rough averages. 
Many excellent alloys will remain unmentioned with- 
out other reason than the necessity of selecting a few 
which are believed to be of most general interest. 


NON-FERROUS MATERIALS 


Brass is a relatively inexpensive material, used at 
low stresses and low temperatures when electrical con- 
ductivity and resistance against certain types of corro- 
sion is desired. It consists of about 70 per cent copper 
and 30 per cent zinc and obtains its hardness by cold 
work, drawing through dies or cold rolling. ‘Spring 
temper” or “B&S No. 8” témper is specified for spring 
applications. Elastic limit in tension may be taken as 
about 60,000 Ib. per sq. in. and in torsion about 40,000 
lb. per sq. in. These low values are offset to some 
extent by great flexibility, as expressed in the modulus 
of elasticity which is about 15 million Ib. per sq. in. in 
tension and 5.5 million in torsion. Brass is widely used 
for electrical contacts, plugs, and similar applications 

Phosphor bronze is also used mainly for its elec- 
trical conductivity, which is about 15 per cent that o! 
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STURDINESS 


LONG LIFE 


¢ 


POSITIVE CONTACT 


SAFETY 


INNEAPOLIS-HONEYWELL Con-Tac-Tor Mercury Switches 

are safe, silent and positive in action. They provide de- 
pendable economy and offer practically no resistance to the flow 
of electricity. Besides their great mechanical strength, Con-Tac- 
Tor Mercury Switches have high current carrying capacity and 
can easily swich and carry electrical loads as high as 45 
amperes. Con-Tac-Tors have fewer parts, which means less cost 
and less maintenance. You'll find literally thousands of applica- 
tions for Con-Tac-Tor Mercury Switches, which are made in a 
wide range of types, sizes and capacities. Minneapolis-Honey- 
well Regulator Co., 2810 Fourth Ave. So., Minneapolis, Minn. 
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Signal fractional HP motors are: 
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MENOMINEE, MICHIGAN 
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copper, and its resistance to corrosion. Its strengt). js 
somewhat greater than the strength of brass, with 
70,000 to 100,000 Ib. per sq. in. elastic limit in tens 
and 40,000 to 60,000 in torsion. Its moduli of elastic:ty 
are about the same as those of brass. Phosphor bro: 7¢ 
should not be used at temperatures above 120 F and 
not where it is exposed to salt water; small springs in 
electrical apparatus and in valves or faucets for fresh 
water are typical applications. Phosphor bronze ob- 
tains its hardness, like brass, by cold work. 

Beryllium-copper is a relatively young member of 
the spring material family, having been developed in the 
past ten or fifteen years. Its properties have higher 
values than those of phosphor bronze: 25 per cent 
electrical conductivity, 90,000 to 140,000 Ib. per sq. in. 
elastic limit in tension, and good strength at tempera- 
tures up to 220 F with good resistance against corro- 
sion. The torsional elastic limit is about 55,000 to 
85,000 Ib. per sq. in. 

Z-nickel is a spring material which has some elec- 
trical conductivity (about 10 per cent), good resistance 
against corrosion, and high strength at temperatures up 
to 550 F, where copper alloys cannot be used. Its elas- 
tic properties are similar to those of hard-drawn carbon 
steel at ordinary temperatures, superior to other mate- 
rials at 500 F. 

Inconel is another nickel alloy with similar prop- 
erties at room temperature, except for lack of electrical 
conductivity. It is useful as spring material at tem- 
peratures up to 700 F. In the upper range, between 
500 and 700 F, it is the strongest spring material. 

Stainless steel springs are more widely used for 
corrosion resistance and for resistance to heat up to 
500 F than springs of other material. Stainless steel 
is a poor conductor of electricity, non-magnetic, hard 
ened by cold work. Type 302 (18 per cent chrome, 
8 per cent nickel) is usually specified. Elastic ‘limits 
are similar to those of oil-tempered carbon steel, 
moduli of elasticity are lower: 26 million Ib. per sq. in. 
in tension and 10 million in torsion. 

Finishes for spring materials are applied for appear- 
ance and to resist corrosion. Japanning, enameling. 
lacquering, and electroplating are used. All chemically 
active baths, such as are used in electroplating, must be 
used with caution, because steel springs are susceptible 
to hydrogen embrittlement. For this reason spring 
makers generally insist that finishes be applied at their 
plant or under their supervision. 


Some bulletins on spring desjgn and materials: 


Manual on Design and Application of Helical and Spiral 
Springs for Ordnance——SAE War Engineering Board. $1.00. 

Manual on Design and Application of Lead Springs—SAE 
War Engineering Board. $2.00. 

Manual on Design and Manufacture of Volute Springs —SAE 
War Engineering Board. (In preparation.) 

Manual of Spring Engineering —American Steel & Wire Co. 
$1.00. 

Handbook of Technical Data on Springs.—Accurate Spring 
Manufacturing Co. 

Mechanical Springs.—Barnes Gibson Raymond Division of 
Associated Spring Corp. 

Science in Springs—Hunter Pressed Steel Co. 

Springs.—Wallace Barnes Co., Division of Associated Spring 
Corp. 

Springs and Wire Forms.—Wickwire Spencer Steel Co. 

New Spring Alloys.—International Nickel Co., Inc. 

Beryllium-Copper Springs, by S. C. Koch—Reprint, courtesy 
of Instrument Specialties Co., Inc. 
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DIECASTING 
DIGEST 


lll—Factors Controlling the Quality 
of Aluminum Die Castings 


Physical characteristics of aluminum die 
castings are determined by (1) alloy con- 
stituents (2) casting procedure. 
Principal defect in all castings is 
porosity, voids within the casting, which 
may occur at stress locations and cause 


and (b) entrapped air and gases. It may 
be controlled by the design of the part 
and of the die, with regard to flow to 
adjacent sections of varying thickness; 
and by proper gating and venting, which, 
with slow injection velocity, permit escape 


of air from the die. Pressure therefore, 
final injection pressure, has a definite 


failure in service. 
Porosity arises from (a) shrinkage voids 


ae aT Laal eel eM tae) 
In Die; Squeezes Porosity OUT! 
a) lS | | 


Lester-Phoenix HHP3X die casting 

machine with pre-fill system, in 

operation at National Cash Reg- 
ister Co., Dayton, Ohio 


Pre-fill equipped Lester-Phoenix 

machines are turning out cast- 

ings whose strength and density - 

have never before been equaled 

by the die casting process. 

These aluminum-silicon aircraft 

carbureter parts, for instance, 

are cast under 33,000 psi, held. upon 

the metal as it chills ‘n the die. Despite 

heavy sections which invite internal 

shrinkage, air pressure tests and X-ray inspection 

reject less than 2% of production. Tolerances are 
held to + .006 from a flat plane. 

Note heavy gates on castings, to allow pre-fill 
injection pressure to take effect. Note also the mas- 
sive, beam-type frame and die locking mechanism of 
Lester-Phoenix machine, which together confine the 
tremendous injection pressures to the die cavity. Do 
you want the rest of this story? Write: 


LESTER - PHOENIX, INC. 
2635 CHURCH AVE., CLEVELAND 13, OHIO 


This illustrated 8- 
page book is 
yours for the 
asking. 
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* 
influence on the quality of the casting. 
Injection pressures up to 33,000 psi are 
now available in Lester-Phoenix die cast- 
ing machines. 

Pressure can be applied to die castings 
only to the extent that it can be confined 
to the die cavities. When dies are opened, 
pressure is lost. To confine pressure re- 
quires a rigid, non-elastic frame structure 
and a powerful, rigid mechanism for die 
closing and locking. The first is ac- 
complished by means of the Lester beara- 
type frame, consisting of heavy ‘‘moly”’ 
cast steel beams, base and end castings 
in the form of a closed ““U”’. Some models 
have a one-piece cast steel frame. Die 
space is directly accessible; there are no 
interfering bars. The second is achieved 
by the Lester patented hydraulically- 
operated double toggle and link mecha- 
nism, providing a “‘die squeeze” of 150 to 
600 tons, depending on the size of machine. 
The large machines are built so that the 
“‘shock”’ loading of injection is not applied 
to the toggle pins, with consequent break- 
age, but is transmitted, through hardened 
cam locks, directly into the “U” frame. 

However, rigidity of frame structure 
means nothing unless the die actuating 
mechanism is equally rigid and capable 
of resisting the injection pressure. For 
instance, full hydraulic die clamping 
devices are not as satisfactory because 
such equipment cannot help having a 
certain resilience. In addition, it is ex- 
pensive to operate, requiring a separate 
motor driven pumping system, working 
constantly to maintain the holding 
pressure. 

A_hydraulically-actuated mechanical 
toggle linkage offers a solid metal-to- 
metal path directly through the frame, 
and gives 50% to 75% more die clamping 
power per investment and operating dollar 
expended. 


MORE APPLICATIONS 
FOR DIE CASTING 


The ‘‘slow squeeze” high-pressure method 
of packing metal into a die by means of 
the Lester pre-fill injection system is 
producing aluminum, brass and mag- 
nesium castings with physical character- 
istics suited for critical stress loaded 
applications where die castings have not 
heretofore been accepted. It has also made 
possible the die casting of much larger 
areas than have ever before been success- 
fully undertaken. 


The full story 
of pre-fill injec- 
tion, along with 
some examples of 
successful appli- 
cation, is told in 
the IRON AGE 
article, “Pre-fill 
Injection System 
for Die Casting”’. 


We will be glad 

to send you a re- 

print of this ar- 

ticle freeof charge. 
—Lester-Phoenix, Inc., 2635 
Avenue, Cleveland 13, Ohio. 
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HEATING 
ELEMENTS 


and RESISTORS 


TRY 
TUTTLE 
FIRST 


—Skilled workers—Modern 
equipment—Trained supervision 
—and the close personal touch 
of the boss that keeps the job 
moving. 


’ 
Strip Resistors—Porcelain Heat- 
ing Elements—Standard and Spe- 
cial Heating Elements. 


H. W. TUTTLE & COMPANY 
Adrian, Michigan 
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WAR IS A GREAT TEACHER 


@ We were surprised the other day when we counted the 
different types of springs we make for trucks. There were 
more than a hundred. 


The spur of necessity in war time has created new methods 
and brought about improvements in quality manufacturing 
which will add greatly to spring performance in the post war 
years. For more information— 


Phone Holly 2211 or from Detroit, 
dial Cherry 4419 


AMERICAN SPRING. 
0 HOLLY inc. wows, micuican 











Materials-Handling and Conveying 
Calls for Husky Motors 


(Continued from page 119) 





plicated mathematics or plotting of curves are required. 
We have built, or are building dual motor drives for 
belt conveyors ranging from one hundred horsepower 
primary with thirty horsepower secondary up to four 
hundred horsepower primary with two hundred horse- 


| power secondary. It usually works out that the ratio 


between primary and secondary horsepower falls be- 
tween two to one and four to one. 
All of the foregoing has been in terms of alternating- 


PRIMARY 
DUAL MOTOR DRIVE - BELT CONVEYOR 
FIG.4 
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SPEED VARIATION 
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| current motors. When direct-current motors are used, 
| it is necessary to be careful not to use a compound- 


wound motor where there is likely to be an overhaul- 
ing load. However, we do use a compound-wound 
motor on the so-called “gooseneck” rock-car dumper. 
In this dumper, we start the dumping cycle with a heavy 
positive load and finish with an overhauling load. The 
return cycle similarly starts under a positive load and 
ends with an overhauling load. The compound-wound 
motor used is of such a design that the series winding 
can be shunted out on the last point of acceleration so 
that the motor runs as a shunt motor and will handle 
the overhauling portion of the cycle. 

In multi-motor applications of direct-current motors. 
there is one extra factor to consider which is not pres- 
ent in the case of alternating-current motors. The 
latter have a definite speed point to work from, that is, 
their synchronous speeds at no load. Direct-current 
motors do not have this common point with the result 
that their no-load speeds may diverge considerably due 
to changes in temperature in their windings. This 
makes one more factor to consider and to make allow- 
ance for in tying two motors together to a common drive. 

It is not often that we can use all the characteristics 
of a motor in a single application. However, in a 
barge-shifting machine, consisting of two drums each 


| driven by its own wound-rotor motor, we use power- 
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FREE FOR THE ASKING! 


Write today for your Free Varnished Tubing 
samples ranging from size 0 to 20 to fit wires 
from .032 to .325 inches ... other valuable aids, 
are the M-R Guide Book of Electrical Insulation 

. the Wall Chart with reference tables, elec- 
trical symbols, allowable capacities of conduc- 
tors, dielectric averages, thicknesses of insulation 
.and the M-R Wax and Com- 


they are full of valuable 


and tap drill sizes . . 
pound Guide Book... 


information...write for them on your letterhead. 
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SOCKET HEAD CAP SCREWS 


hold bracket on motor 


The above photo-view shows how the bracket of a 
Westinghouse motor is mounted and held in position 
by Allen Socket Head Cap Screws. The screws are set 
up with the Allen Hex Key above-shown held in the 
hand. This manner of holding a motor part permits of 


a rigid assembly with the utmost facility. 


The key with right-angle bend serves handiest in this 
application. In others, the use of a straight key in a 
power driver accelerates speed in assembling. Small 
screws may be held on the end of the key and threads 
engaged in the tapped hole without fingering-in. 


The superior strength of the Allen screw permits use 
of smaller-than-usual sizes, accommodated by smaller 
flanges, lighter parts. Screws are “pressur-formd” of 
ALLENOY steel, so the steel fibres are continuous and 
uncut under the head, increasing strength for tight set- 
ups. Accurate threading to a high Class 3 fit further 
adds to holding- power under vibration. 


Order ALLEN samples or stock require- 
= ments of your local Industrial Distributor. 
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torque, regenerative counter-torque and plugging coun- 
ter-torque. This is a problem of control design. The 
cables from the drums are connected, one to each end 
of the barge. On the first point, either direction of the 
master switch, a gear-shifting mechanism automatically 
shifts to the appropriate position and each motor staris 
pulling on a very low torque, so that they are running 
in opposite directions. The second point of control in- 
creases the torque on the motor which is to pull the 
barge. Since the pulling-motor torque predominates 
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over the trailing-motor torque, it will drive that motor 
backward against its torque, keeping the trailing cable 
taut. At full speed of the pulling motor, a current-limit 
relay reverses the primary connections to the trailing 
motor and shorts the slip rings. Since the gear-shifting 
mechanism drives it at slightly above synchronism, 
this provides a regenerative counter-torque, thereby still 
keeping the trailing cable taut, holding the barge at 
constant speed and delivering power back to the lines. 

The application of motors to monitor-lowering ma- 
chines used in the coal fields has greatly reduced operat- 
ing and maintenance costs. The old method was to 
lower with friction brakes at hard-to-control speeds. 
Expansion from heat often broke the drum spiders, 
resulting in costly delays. By gearing a wound-rotor 
motor to the haulage drums, friction wear and heating is 
reduced to the relatively small amount required for 
stopping at the end of travel. Furthermore, a con- 
siderable amount of power is generated and used to 
advantage at the plant. Monitors are lowered at a 
constant speed, and do not need to be run at excessive 
speeds to carry over sections of track at lesser grades. 
This results in fewer derailments. These generally 
run into pretty large motors—three or four hundred 
horsepower. The first essential is to know positively 
that the motor will be connected to a power system big 
enough to have inherent load and voltage regulation of 
its own; otherwise, there will be trouble. In other 
words, excepting with the use of elaborate auxiliary 
protective equipment, it is not. feasible to connect to a 
local, small-capacity generating plant. 

Occasionally problems arise relative to the distance 
a load will coast after power is removed, or the horse- 
power-torque required to accelerate a heavy mass at 
slow speed, or the impact with which a descending load 
strikes if it hits bottom at full speed, or the horsepower- 
torque developed when a motor is brought to a sudden 
stop by jamming. The curves shown in figures 7 to 
10 have been developed to illustrate what may be ex- 
pected under these conditions. Figure 7 shows the 
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MAGNESIUM 


e This hollow extruded mag- 
nesium shape was designed by 
American Magnesium to give 
the textile mills a better cloth 
roll. It has a degree of perma- 
nence never before attained. Light 
in weight, these rolls make handling 
easier, simplifying a labor problem. 
Strong and stiff, they’re able to stand up 
under heavy loadings. There’s no distortion, 
no cracking, no splintering. 
Doesn't this shape suggest some interest- 
ing possibilities to you? 


The extrusion process helps you employ 


metal to best advantage. Magnesium lets you 
save weight most efficiently. We'll gladly work 
with you in adapting both advantages to your 


products. Aluminum Company of America, 
Sales Agent for American Magnesium products, 
1715 Gulf Building, Pittsburgh 19, Pennsylvania. 
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Cross-wound coils produced singly or in 
multiples at rates 2 to 3 times greater! 


Intermediate frequency transformer coils, antenna 
loading coils, radio frequency choke coils, antenna 
plate choke coils and other small inductances can be 
wound up to four at once on the Universal No. 84 
Coil Winding Machine. 


Automatic stopping. Highly accurate wire-turn 
counter stops machine at completion of coil group. 


Uniform winding. ‘“‘Gainer mechanism’’ posi- 
tively places spaced or close-wound wire turns in any 
required location. 


Quick change-over. New “Strap-type” tensions 
with calibration feature provide accurate tensioniz- 
ing of wires from No. 19 to No. 42. Wire guide holders 
are readily adjustable for different coil positions. 

Durability. Simplicity of’ design and rugged 
construction result in long life. Many No. 84 ma- 
chines being used today by radio equipment manu- 
facturers have been in service since 1930. 

Layer-wound coils, cotton insulated or 
non-insulated — Bulletin 96-103 


Gutter-wound coils for heavy duty — 
Bulletin 98 

Spool-wound coils without insulation be- 
tween layers — Bulletin 102 
Paper-insulated coils — Bulletins 104 
and 105 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 





A Wide Range of Winding Machines for a Wide Range of Coils 





‘distance in which a car will come to rest from a ¢ ey 
initial velocity under various friction values. T cs 
curves can be used for down-grades by taking a ci -\¢ 
for a lower coefficient of friction, one per cent dit er- 
ence in the coefficient for each one per cent difference 
in grade, or for up-grade by similarly using a curve 






| with a higher coefficient. 


Figure 8 illustrates how low the equivalent moment of 
inertia (WR?) of a very heavy body moving slowly in 
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~_ EQUIVALENT WR* @ 1200 RPM IN LB-FT.~SQUARED | 
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linear motion is in terms of a twelve hundred-rpm motor. 
Note that 600,000 Ib. at ten feet per minute has an 
equivalent WR? of only about one pound-foot-squared 
at 1200 rpm, which is just about the WR? of a 5-horse- 
power, 1200-rpm motor. To determine the distance 
such a load will coast after power is cut off add the 
equivalent WR? of load and gears to that of the 
motor, determine the horsepower required to drive the 
load. Use this horsepower as hp-torque in the formula 
WR? X RPS? 
= 
450 x hp-torque 


and solve for t. In this formula RPS represents revo- 


| lutions per second. The distance coasted then becomes 





one-half that distance the load would travel at its 
initial velocity in time t. 
Figure 9 gives a basis for visualizing what the impact 
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INCHES FREE FALL 
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VELOCITY LOWERING, 


| ‘iui: 





| amounts to when a load being lowered strikes at full 
speed. It is given in terms of the equivalent impact ob- 

tained by means of a free fall. Note that at 100 feet 

per minute, the impact is equal to that obtained when § 

falling freely through only slightly over half an inch. 

Figure 10 shows the horsepower-torque given up bv 
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the rotor of a 5-horsepower, 1200-rpm motor with an 
assumed WR? of one pound-foot-squared when brought 
to rest suddenly. 


AT DY \ This will give a pretty good idea of why some sort o! 
Tifa — protection other than overload protection for the mot; 
ee ae oe 


NY 
Pat'd & Pats. Pend. 


Save SPACE, WEIGHT 
and WORRY 


Now made in sizes so small you can hardly 
see. them, yet perfect in every detail, these 
“Unbrako” self-locking set screws are in- 
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Knurling of Socket valuable in the field of electrical manu- 
Screws originated facturing. 

with “Unbrako” The knurled cup point of the “Unbrako” 
years ago. Hollow Set Screw digs in and holds tight. 


Vibration positively will not loosen it, yet 
it is easily removed with a wrench, and may TIME IN WHICH STOPPED, 
be used over and over again. SECONDS 

Sizes from #0 to 1” diameter. All com- FIG.JO 
mercial lengths. 

Where the Knurled Cup Point “Unbrako” 
cannot be used, use our Knurled Thread baal . < alate 4's + should it 
“Unbrako”—also a Self-Locker regardless is required to prevent wrecking machinery, should 1 
of the point. become suddenly stalled. We have often heard the 
Send for the “Unbrako” Catalog of Socket complaint that overload relays are not functioning 


Screw Products. . . : 
properly when they permit a piece of machinery to be 
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STANDARD PRESSED STEEL CO wrecked. It should be remembered that no matter how 
JENKINTOWN, PENNA., BOX 594 quickly an overload relay functions, it has no control 

Boston © Detroit © Indianapolis © Chicago © St. Louis © San Francisco whatever over the energy stored in the rotating parts. 
OVER 40 VEARS IN BUSINESS The curve shows how readily those parts can give up a 


torque far in excess of the mechanical strength of the 
machine, particularly when the time in which the ma- 
chine is brought to rest is very short: 
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Electronic Positioning 
Avoids Paper Waste 
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This is a slitting machine the label will be centered 
cutting up paper labels from when placed on the final 
a roll upon which they have . product. In operation, a 
been printed. They are  phototube scans a register 
cut accurately and without line printed on the roll of 
waste while traveling at paper. Variations from 
1000 feet a minute because proper alinement produce 
a Westinghouse photo-elec- impulses which in turn cor- 
tric control keeps the feed rect the position of the feed 
roll centered within plus or roll. Without electronic 
minus %e of an inch rela- control, the effect of 
tive to the slitting knives. changes in temperature and 
Precision cutting insures humidity on the roll of 
that the printed matter on paper may be great. 






TRANSFORMERS 


Complete facilities and manufacturing experience for quality 
production. Send specifications or samples for estimate. 


THE ACME ELECTRIC & MFG. CO. 


CUBA, N.Y. - CLYDE, N.Y. 
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SUL-FOS aud EASY-FLO 
ane ideal for brazing in the ELECTRICAL field 


E—SIL-FOS and 
EASY-FLO make joints that offer high resistance 
to many corrosive agents and do not deteriorate 
in electrical efficiency. That's why they are ideal 
for bus bars, switchboards and other electrical 
connections. 


SE tS Se NII 5 A tt Cg AEE NCE EEA AN BM i ARO D ON CRIE 


—SIL-FOS and EASY-FLO make 
joints that are as high in electrical conductivity as 
the parent metals. That’s why they are ideal for 


joining lugs, leads, terminals, taps, coils, contacts 
and other current-carrying connections 


—SIL-FOS and EASY-FLO make joints h f RE—SIL-FOS and EASY-FLCO 


5 taal mca ie ecstatic tai anneal all i iis 08 
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that equal or exceed the metals joined in strength: 
That’s why they are ideal for structural jobs in 
motors, switches, instruments and other electrical 
equipment 

SIL-FOS and EASY-FLO make joints 
that have the ductility to withstand severe vibra- 
tion, shocks and temperature changes. That's why 
they are ideal for electrical or structural jobs 


kely to be subjected to these conditions 


have low flow points (1300° F. and 1175° F.) 
That’s why they minimize the possibility of in- 
juring metal structures and are ideal for joining 
light wires and thin metals 


—The low working temperatures and 
extreme fluidity of SIL-FOS and EASY-FLO com- 
bine to save labor, materials and finishing, result- 
ing in a surprisingly low cost per joint—not the 
least of the reasons why these alloys are ideal for 


electrical work. 


oa 
will give you full details about SIL-FOS and EASY- 
FLO (originated by Handy & Harman) and how to put them to work 
in your plant. Write for your copy—now. 


A RM 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. ¢ Chicago, Ill. * Los Angeles, Cal. * Providence, R. I. » Toronto, Canada 


Agents in Principal Cities 






HOT CATHODE BALLASTS 


in the complete line of Jefferson Electric Ballasts, capacities and types 
for all commercially made fluorescent lamps are included. Correct en- 
gineering, control of all steps of production in our own plant, equip- 
ment and facilities not matched anywhere—insure highest uniform 
quality and quiet operation, and long life. 


END OR BOTTOM LEADS 


Jefferson Electric Ballasts are 

now available in two-lamp 40- 

watt sizes designed to bring 

leads either from the ends or 

bottom, the latter particularly 

suited to mounting on narrow 
wiring channels. This type of Ballast reduces the number 
necessary to carry in stock. 


COLD CATHODE BALLASTS 


The Jefferson Electric Bal- 
last for cold-cathode use 
incorporates a transformer, 
two reactors and a capaci- 
tor which is enclosed in a 
case 242” x 3%” x 9V4", 
having a total weight of 
nine pounds. This Ballast 
lights two 40-watt tubes with a power*consumption of 105 watts and 
operates from the ordinary 115 volt alternating current lighting system. 
As further lamp developments in cold-cathode fluorescent lighting take 
place, Ballasts for their operation will be made available. 


All types of Jefferson Electric Ballasts are acceptable by lamp manu- 
facturers for operation of their products as evidenced by the E. T. L. 
certification. 


JEFFERSON 


JEFFERSON ELECTRIC COMPANY @ BELLWOOD (Suburb of Chicago) ILLINOIS 
Conodion Jefferson Electric Co. Ltd., 384 Pope Avenue, 


Toronto, Ont. 


In Conodeo: 
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Fit the Plastics to the Performance 
Requirements of the Product 


(Continued from page 110) 


cations of plastics is shown with the advent of a 
physically modified polystyrene which provides the ei - 
gineer with a new design material of very low density 
and makes possible the production of strong articl:s 
with specific gravities as low as 0.4. In this material 
use is made of compacted, extremely fine fibers, whic) 
yield a product with a very large surface area per unit 
weight. The fibers range in size up to 5 microns in 
diameter and when the fibers ‘are heated, shrinkage 
results and a high degree of orientation existing in 
the fiber is relieved. 

The material is supplied at the present time in the 
form of a bat of parallel fibers running cross-wise of 
the bat. The bat, approximately 14 inches in width 
and 10 feet long, has an apparent specific gravity of 
about 0.05. The material as supplied usually under 
goes further heat fabrication; however, it has very 
interesting properties as a fiber. In the bat form it con- 
tains many miriute air spaces and is an extremely goo: 
low-temperature thermal insulating material. When 
used as a thermal insulation the fibers of the bat are 
not tightly packed but when it is used as a molding bat 
the fibers are tightly packed and the air is evacuated. 
The tight packing and large surface area combine to 
yield rapid heat absorption and consequently short mold- 
ing cycles. The material is extremely difficult to wet 
and therefore lends itself to applications requiring 
buovancy. 


MOLDING POLYSTYRENE 


\s a molding material, this polystyrene is applicable 
to two general types of molding. Thermoplastic ma- 
terials are not generally molded by compression means 
because of the long cycles required. However, this one 
lends itself very readily to compression methods be- 
cause its large surface area responds rapidly to heat 
and it also requires a lower molding temperature. This 
makes possible rapid compression molding cycles. The 
reduced pressure needed to mold the fibre product to 
full density makes possible the utilization of cheap, 
light weight molds whose cooling and heating channels 
are close to the working surface. The use of this ma- 
terial in compression molding yields a polystyrene prod- 
uct of improved: impact strength. Even when moldings 
are carried to the point where the polystyrene is at its 
maximum density, a considerably higher impact strength 
is attained because of the retention of a portion of the 
original fiber orientation. 

The aircraft industry because of its desire for light 
materials has taken a keen interest in the development 
of plastics. The present uses of plastic materials in 
aircraft involve applications primarily as non-structural 
members. The primary disadvantage of plastic ma- 
terials, leading to inadequacy for structures, is their 
lack of stiffness. The use of a thick, light core backed 
by stiff, dense faces indicates certain obvious advantages 
as constructional materials. The drawback to this ap- 
proach is the difficulty of maintaining rigid contours 
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IN MANY METALS—-MAX. OD-‘%’ 


SUPERIOR TUBE COMPANY, NORRISTOWN, PENNSYLVANIA 


FOR EVERY SMALL TUBING APPLICATION FROM 5%" OD DOWN 
SUPERIOR ep Seamless in various analyses. WELDRAWN i> Welded and drawn Stainless, ‘‘Monel’’ and ‘‘Inconel”’ 


SEAMLESS and Patented LOCKSEAM Cathode Sleeves 
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A Success Secret of 


CAPACITRUNS 


The Capacitron reputation for progressive de- 
sign, superior craftsmanship and dependable 
service is backed by a continuous research pro- 
gram covering every capacitor manufacturing 
operation. No Capacitron production process is 
ever given a chance to become ‘‘standard pro- 
cedure’ —it is always an engineering project — 
always open for immediate improvement. 
Through this system of method control has come 
unquestioned leadership for Capacitron Oil, 
Wax and Electrolytic Capacitors .. . our cus- 
tomers call it Quality. 

























Telephone 
VAN Buren 3322 


Te CAPACITRON Company 







849 North Kedzie Ave., Chicago 51, Illinois 












and this has had a considerable influence upon desig 
considerations. A new approach to this problem is t 
use of so-called “sandwich materials,” which posse 
superior stiffness and weight characteristics and lead 1 
simplified structural design and economical productior 
The requirements of a suitable sandwich materia 
are very simple. The material should be light, ver 
stiff, strong and capable of economical fabrication. Use 
ful face materials are aluminum and magnesium alloys. 
plywood and various resin impregnates. At the present 
time a considerable amount of work is being done to 
ward the development of suitable core materials 
Although no entirely suitable material is known the 
results are very promising. A great variety of syn 
thetic resinous substances have been investigated anc 
have been considered as raw materials for the produc 
tion of porous stabilizing media. Resinous and plastic 
materials that have been produced in a porous form are 
the phenol- and urea-formaldehyde resins, polystyrene. 
polyvinyl chloride, polyvinyl formal, cellulose acetate, 
and the “allyl” type of thermosetting resins. This ap- 
proach to the problem of applying plastic materials t 
structural purposes is a new and distinct trend. 


THE VINYL DERIVATIVES 


Plastics based on various vinyl derivatives have firmly 
established themselves in industry because of their 
excellent physical and chemical properties. In recent 
years their applications have been increased and re- 
search is being continued toward the improvement of 
these materials and the broadening of their technical 
and industrial uses. The more extensive use of the 
relatively insoluble polyvinyl chloride has been made 
possible by the introduction of a polyvinyl chloride latex. 
The use of colloidal dispersions of vinyl chloride 
polymers in water makes possible the more extensive use 
of this material in coating and specialized applications. 

Another interesting process, perfected in England, 
also extends the usefulness of polyvinyl chloride. Use 
is made of a polyvinyl chloride paste which can be 
molded by means of an ordinary grease gun. The 
material is ejected into a metal mold to which heat is 
applied by any suitable means. The pastes are par- 
ticularly useful for joining cable that is covered with 
polyvinyl chloride. Various articles can be made by 
immersion methods and the paste can be spread, coated 
or squirted under pressure into molds. By means of a 
proper heat treatment it fuses into a homogeneous, 
tough, elastic film or molding. 

The paste method makes possible applications in situ 
involving the use of polyvinyl chloride. Insulating wire 
junctions or connectors, or waterproof electrical parts 
may be made by placing wire in the paste or by rub- 
bing the paste on the wire: The wire may then be 
placed in sockets or connectors and heated. 

No little stress should be placed on the wartime ap- 
plication of plastics. The role of the plastics producers 
in serving the war effort has made them fully cognizant 
of the necessity of understanding and meeting per- 
formance requirements. In view of this healthy and 
sensible attitude toward the better understanding of 
what plastics can and cannot do, we can look forward 
to a continuous broadening of the plastics horizon. 
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Sketched in the Philippines 


by Coast Guard Combat Artist John Floyd 
Morris. Free, enlarged reproductions of 
this striking study of a typical U. S. sailor, 
in full color, for framing, will be mailed 
on request. No advertising matter. 


TOUGH CUSTOMER for the Japs... and the nation’s _ lieve, Star will be able to handle your tough motor building 
pride he’s the typical American sailor. He’s also Star’s assignments. Star Electric Motor Co., 218 Bloomfield 
“customer” today. The landing craft, destroyers, cruisers, Avenue, Bloomfield, New Jersey. 


carriers, and battlewagons manned by the U. S. Navy and 
their Coast Guard comrades need tough motors, and plenty ee 


of them. Until his job is done, we'll be busy making the STAR MOTORS 


motors that will help him speed Victory. But soon, we be- POWER PACKAGED AS YOU NEED IT 
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pay 


aE | us DETAIL ~ 


for stamping figures and letters into 
all kinds of nameplates, key tags, 
and other small plates or tags. 


The characters are carefully 
engraved and make clear cut 
impressions. Characters 1/16”, 


3/32”, 1/8”, 5/32”, 9/64”. 
a size 3%” diameter. Fully 
automatic spacer advances au- 
tomatically one space with 
each impression. Net weight 
of machine 13 Ibs. Moder- 


ately priced at $75.00. 


Model No. 41A 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12,N. Y. 


Write for Bulletin 41A 


TOUC 


SPECIFICATIONS 
CALL FOR 


LAVITE 


STEATITE CERAMIC 
Rigid insulation specifica. 


tions calling for a material 
that can be machined, 
drilled or threaded to close 
tolerances, are no barrier 
to the use of LAVITE, the 
steatite ceramic. Discover 


Characteristics of LAVITE SI-5 


— . Compressive Strength — 96,000 
tages of this ideal insulat- ibe. per uare inch 
: Tensile Strength — 7,200 Ibs. 
Write today 


per square inch. 
for samples and quotations. 


for yourself the advan- 


ing material. 
Dielectric Strength — 235 
volts per mill 
Softening Temperature — 2,350°F. 


Me 


You Can Check Mechanical Design 
With the Polariscope 
(Continued from page 127) 


industrial technicians, especially that known as BT-61- 
893. It is water-clear, not too brittle, machinable witl 
standard tools, and meets most of the other require 
ments favorably. Its cost, however, is relatively high 
and the sheets in which it is furnished are somewhat 
smaller than some of the other materials. A number of 
technical workers use marblette satisfactory. It has 
reasonably good qualifications throughout and is rela- 
tively low in price. It is also furnished in larger sheets. 
It can be used in industrial analysis with entire satis- 
faction. 


MACHINE TOOLS REQUIRED 


One mistake frequently made in industrial labora- 
tories is to expect a machine on the factory line or tools 
generally used by production workers to do a good job. 
of machining on model material. This should not be 
expected. The cutting tools: must be sharp, the ma- 
chines rigid and adjusted to extremely close limits; 
cuts taken must be very small, perhaps 0.005-inch, and 
cutting speeds must be moderate at all times. Bench 
machines are entirely satisfactory when used for this 
work exclusively. A lathe of suitable size, a milling 
machine, a variable-speed scroll saw, a motor-driven 
spiral file set up for finishing edges, and mechanical 


| grinders and polishers would give a very complete tool 


set-up for model-making in any laboratory and a much 
better one than to be seen in some. The lathe and mill 
ing machine could be omitted unless it is expected to 
go into three-dimensional work extensively, but are ver\ 
necessary for that. 

In the use of both the lathe and the milling machine 
on model material it is well to remember that small 
cuts must be the rule and that end-milling and inward 
cutting are always preferable to side-milling and out- 
ward cutting. A chattering tool will increase internal 
stresses in a model tremendously and dull tools will do 
the same. The edging device called the spiral file set-up 
is one of the most practical, time-saving tools and along 
with the variable-speed scroll saw should be in every 
photoelastic laboratory without exception. 

This is better understood when it is pointed out that 
most of the materials used for model-making will show 
some stress lines within a short time after the model 
is made. To avoid this many technicians work continu- 
ously after starting a model to carry the experiment to 
completion before such deformation can enter into the 
calculations. When hand-work predominates, the mak- 
ing of the model may carry over into the second day and 
tests cannot be started until this initial deformation has 
begun. Mechanical aids save many hours of time and 
usually put the complete operation within the scope of 
twenty-four hours. Since much of the measurement 
deals with marginal stresses in which the precision of 
perpendicular and sharp edging of the model is impor- 
tant, a fast-working, mechanically-accurate tool is al- 
most indispensable. As far as grinding and polishing 
are concerned, a skillful worker, provided he has a 
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HOW TO lirlite aved Consors’ 


ON YOUR BLANKING DIES 


You can save steel and time in the 
making of dies for blanking, trim- 
ming, beading, or any application 
involving the cutting of sheet metals 
to regular or irregular shapes, by 
assembling them from FCC Com- 
posite Steet Die Sections. 

These prefabricated die parts 
consist of fine tool steel cutting 
edges, in a selection of grades, 


electrically welded by a special 
process to non-hardenable mild 
steel bases. Thus, screw and dowel 
holes may be easily drilled after 
heat treating, and there are numer- 
ous other advantages that will be 
immediately obvious to the die 
maker. 

Thousands of die shapes may be 
made up from combinations of 


WRITE FOR ENGINEERING DATA 


It contains a print showing the various standard shapes 
available for quick shipment, and explains how to order 
special shapes, including rib-reinforced extra high sections. 
It also contains prices. Get your copy—write for it today, 


ADDRESS DEPT. EM- 33 


W&D 9477 


MAY 1945 


thirty-five standard sections. Spe- 
cially shaped sections are manu- 
factured to customers’ specifica- 
tions in five to ten days. 

Prompt delivery under CMP. 


AMlegheny Ludlum 


Forging and Casting Division 
DETROIT 20, MICHIGAN 
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VERSATILITY and dependability were paramount 
when Alliance designed these efficient motors — 
Multum in Parvo! . . . They are ideal for operating 
fans, movie projectors, light home appliances, toys, 
switches, motion displays, control systems and many 
other applications . . . providing economical con- 
densed power for years of service. 


Our long established standards of 
precision manufacturing from high- 
est grade materials are strictly ad- 
hered to in these models to insure 
long life without breakdowns. 


EFFICIENT 


Both the new Model “KK” Motor and 

the Model “MS” are the shaded pole - 

induction type—the last word in Model “MS” — Full Size 
efficient small motor design. They Motor M 
can be produced in all standard 

voltages and frequencies with actual 

measured power outputs ranging up- 

wards to 1/100 H. P. . . Alliance 

motors also can be furnished, in 

quantity, with variations to adapt 

them to specific applications. 


DEPENDABLE 

Both these models uphold the Alliance 

reputation for all ‘round dependa- 

bility. In the busy post-war period, 

there will be many “spots” where 
these Miniature Pow- 
er Plants will fit re- 
quirements . . Write 
now for further in- 
formation. 


New Model “K” — Fall Size 
Motor Measures 
214” x 2%" x 3%” 


Remember Alliance! 
—YOUR ALLY IN WAR AS IN PEACE 
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carefully manufactured sheet of given thicknéss he d 
within small tolerance and highly polished to start wit), 
need not stop for this last stage of preparation of tle 
model in order to obtain accuracy in his deductions. 

The mounting of the model in the frame is impc 
tant and should receive careful consideration in ord 
to duplicate exactly if possible the actual forces to whi: 
the machine part is subjected in operation. The nun 
ber of forces involved, the suddenness of applicatio 
and the duration of each, the exact angle of application, 
the position of supporting members and their rigidity 
should be carefully duplicated and weighed in the inter 
pretation of the data obtained. Without question, de 
ductions entirely beside the factual point are frequentl) 
arrived at when one or more of such factors are ignored 
It should be remembered that the nearer one approaches 
an exact duplication of all conditions involved in actual 
operation the better chance he has of arriving at the 
correct answer to the problem which has confronted 
him. It is well to have carefully planned the mounting 
of the model before starting to make the model at. all. 

Part of the value of this tool to the design-engineer 
can be realized by observation of the stress patterti 
alone, but usually measurements and interpretation of 
the data are necessary for a full understanding. When 
carried out consistently, this more thorough procedure 
will pay dividends well beyond the cost represented in 
technical personnel, additional equipment and supplies, 
and time consumed. 


METHODS OF INTERPRETATION 


Methods of measurement and interpretation have 
changed considerably as the science of photoelasticity 
has been developed. One of the early methods, when 
polychromatic light was being used exclusively, em- 
ployed a color scale or chart the principle of which was 
based on the fact that, as stress was increasingly ap- 
plied, the fringe changed through the spectral colors 
from red through blue to white. These were identified 
as colors of the first order. As the stress continued to 
increase the range was repeated, comprising colors of 
the second order. Thus colors of the fifth, seventh. 
ninth or any other order had a definite relationship to 
stress in pounds per square inch. This relationship had 
previously been determined by testing a strip of the 
material taken from the same sheet that the model was 
cut from and reducing the data thus obtained to a color 
scale or chart. Estimating color change was a source of 
error in this method but it was reduced to a minimum 
by making the estimate at the so-called “tint of pas- 
sage” or point where the color changed from one to the 
next. It was not too inaccurate because the English 
scientists, Coker and Filon, used it almost exclusively 
in their work in photoelasticity and much of their work 
is considered basic in the development of the science. 

Another method developed to aid in photoelastic 
analysis is the lateral extensometer. Its operation de- 
pends on the fact that as stress is applied to a model of 
uniform thickness this thickness will be changed as the 
stress is distributed. A tension will reduce the dimen- 
sion at that point while a compressive stress will in- 
crease it. In the use of this device the thickness of 
the model is measured in a very definite pattern to an 
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POLLAK MANUFACTURING COMPANY 


Arlington, New Jersey 


DEVELOPING + DESIGNING »- MACHINE WORK + SPINNING 
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The “Chin-up’’ Girls 
are in the fight to the finish 
with 


KESTER CORED SOLDERS 


® Salute! To our American women of industry —for their 
amazing skill, their stout-hearted stick-to-it-iveness! They 
are in the fight to the finish—and Kester Cored Solders are 
smoothing the way in hundreds of war plants throughout 
the nation. 


@ These uniform, high quality, flux-cored solders are fast, 
easy to apply, and always 

permanent—a “must” for 

speedier production. And 

like the “Chin-up” girls, Kes- 

ter Cored Solders are right 

on the job ‘til Victory. 


KESTER SOLDER COMPANY 
4209 Wrightwood Avenie, Chicago 339, Il. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 
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accuracy in some cases of one ten-thousandth of 
inch and the variation of these measurements is plott 
carefully to determine the stress variations. Again, t 
standard for these variations is established by testi 
a bar, taken from the same sheet of material as the 
model, with known stress-changes. This standard has 
to take into consideration temperature-change effects, 
the heat resulting from sudden application of stress to 
the model and the effect of strain-creep on the material 
under sustained stress. 


USE OF MONOCHROMATIC LIGHT 


Up until 1936 most of the photoelastic investigations 
had been made by the combined use of the polariscope 
and the lateral extensometer. More recently the use of 
monochromatic light producing sharply contrasted 
black-and-white fringes has brought the visual or photo- 
graphic method of measurement of stress to the fore 
The feeling on the part of contemporary technicians of 
today is that a satisfactory method must be one that 
gives stress analysis directly by inspection. By this 
method the number of fringes 1 from the isotropic 
point (point of no stress) outward can be ascertained 
by simple counting and, having previously determined 
the fringe value F for the material by means of a cali 
brated test bar, the maximum shear-stress is obtained 
by the formula Tmax = nF. The calibrated test bar is 
cut out of the same sheet of material as the model and 
subjected to pure tension or compression of a low 
number of fringes, then by measured force the number 
of fringes is changed to » and that force divided by 
n gives the fringe value Ff. Manifestly, a material with 


a low order of fringe value will give more fringes for 
a given force and will make a more accurate stress 
measurement possible, other qualifications being equal 

Counting the number of fringes is not quite as simpl 


as it may seem, however. First of all, we may divick 
stress patterns into two classes: the simple and_ the 
complex. A simple pattern is one in which the stress 
of the zero order remains regardless of the magnitude 
of the force applied. Pure bending produces a simple 
stress pattern while pure compression in which all 
fringes escape except the last is an example of a com 
plex stress pattern. The first type can be recorded by 
a simple photograph, the second requires a motion 
picture recording for a permanent record. A stress 
pattern showing isotropic points is a simple type. Such 
isotropes are useful in determining fringe orders. How- 
ever, it is- well to know that the true isotrope remains 
dark throughout the variation of applied force while 
another group changes from dark to bright as the force 
changes. These should not be confused when determin- 
ing the fringe order of a shear stress. 

Stress analysis has proven its worth in many indus- 
trial laboratories. When a new design has been created 
on the drawing board the first photoelastic check is in 
order in the laboratory. From observation, the engi 
neer can see if his calculations are in line. If points 
of high stress are shown, corrections of the design cai 
then be made without loss of time. Design changes an: 
subsequent checks will evolve a machine part that wil! 
stand up in physical tests much better, provided sound 
metallurgy plus skillful machining work hand-in-han: 
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NSTALLED in hundreds of industrial plants, electronic 
| pee controls for ovens and other equipment are 
saving millions of dollars every year by preventing fires 
and explosions. With electronic control of fuel valves, 
ignition, blowers, power, and pilot flames, explosive con- 
ditions cannot develop. 


How It’s Done: The electronic burner control utilizes the 
electrical conductivity of the burner flame to complete 
an electronic circuit. RCA electron tubes amplify this tiny 
current. Even a momentary absence of flame, due to fuel 
failure or other causes, breaks the circuit and operates 
electronic relays to close fuel valves, sound alarms, venti- 
late the combustion chamber, and perform any required 
function that will remove hazardous conditions. 


Turn to Electronics for Solution 
of Your Own Problems 
For information on this equipment, write to Drying 
Systems, Inc., 1800 Foster Avenue, Chicago. 


Electron tubes are providing a practical solution to 
hundreds of diversified manufacturing problems—process 
control, machine control, heat-treating, plant protection, 
and a host of others. Consult with RCA application engi- 
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neers for information or advice on any possible uses of 
electron tubes in the design of your own equipment. For 
examples of electronics at work in our own factories, 
send for the free 32-page booklet, “Electrons In Action 
At RCA.” Write to RCA, Commercial Engineering 
Section, Dept. 62-55K, Harrison, New Jersey. 


THE FOUNTAIN-HEAD OF MODERN TUBE 
DEVELOPMENT IS RCA 
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> Faster, more 
efficient operation with 
CANNON D.C. SOLENOIDS 


With Cannon Electric D.C. 
Solenoids you get automatic 
trigger-action. Solenoid pull is 
positive. Cannon Solenoids may 
be operated without damage to 
a maximum temperature of 150 
degrees C. 

A wide selection of Cannon 
Solenoids are built for various 


combinations of voltages, pull, Pe eae, 


the above (test at 28 volts 
armature travel, duty cycle, etc. fhe sbove (test at 28 volts) are 





to suit design requirements. 
Nominal voltages are 12 and 24; others by special order. 


Eight types have “holding” features. 

As a reliable means of controlling or operating vari- 
ous devices, they are used for retarding magnetos in 
starting engines, operating hydraulic valves and me- 

chanical clutches, firing machine 
guns, arming and releasing 
bombs, dropping auxiliary fuel 
tanks, locking retracting gears, 
film-winding mechanisms and 
for shutter control on special 
cameras. These are only a few of 
the possible applications. 





A copy of the Cannon Electric Sole- 
noid Bulletin— 34 pages of diagrams, 
data and photos of the complete line 
will be sent free for the asking. Ad- 
dress Dept. A-118, Cannon Electric 
Development Co., 3209 Humboldt 
Street, Los Angeles 31, California. 


Also manufacturers of Electrical Connectors 


CANNON 
ELECTRIC 


Cannon Electric Development Co. : 
Los Angeles 31, Calif. 

Canadian Factory and Engineering Office: 

Cannon Electric Company, Limited, Toronto 


Representatives in Principal Cities — 
Consult Your Local Telephone Book 


with the engineering. Too often the engineer or 
signer is either too impatient or lacks opportunity to 
take full advantage of this tool. In one of the nation’s 
automobile plants a crew of several men are engaged in 
making consistent tests on all creative design flowing 
through the engineering department. This is the proper 
way of getting full advantage of the polariscope. Used 
in thisefashion, along with other stress-measuring de- 
vices such as brittle lacquer and*strain gages, the photo- 
elastic polariscope makes its contribution in visual, in- 
ternal stress-analysis and becomes a valuable aid to the 
engineer in his work. 


Brazing—Mr. Designer-Engineer— 
May Be the Method You Want 
(Continued from page 124) 


welded joint. Aluminum brazing, like other brazing, 
is done by furnace-brazing, torch-brazing, and dip- 
brazing. 

Furnace-brazing is done by fluxing the assemblies, 
placing them in a furnace and raising the temperature of 
the entire assembly to the flow point of the filler mate- 
rial but not to the melting point of the parent metals. 

Torch-brazing is done by coating the filler material 
with flux and flowing this material into the joint with 
a torch. 

Dip-brazing is done by dipping the entire assembly 
including the filler material into a molten bath of flux 


Fig. 3.—Silver brazing alloy unites stop lobe and . 
gear, the operation being performed with an 
oxyacetylene torch. 


which is maintained at a temperature above the melting 
point of the filler but below that of the parent metals. 
This process has not been developed to standard pro- 
cedures and must be worked out for each applicatior 
independently. 

Figure 2 shows at the left a drawn aluminum case 
and permanent mold-cast. aluminum rim for a U. S. 
Signal Corps field radio-receiver and _ transmitter. 
These two parts are brazed together as shown at the 
right. Aluminum brazing makes it possible to produce 
a light-weight, strong, durable case. The casting pro- 
vides rigidity in the case and serves as gasket-sealing 
surfaces. 

The case is embossed and heat-treated to withstand 
the rough treatment encountered in army operations. 
The entire radio set is waterproofed to withstand rough 
treatment in high humidity, rain and submersion. 
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PRACTICAL HELP ON 
ELECTRICAL CONTACT ASSEMBLY 


* 


Electrical contacts, of course, are of no use until they 
are assembled into the device in which they operate. 
This assembly operation is usually done by riveting 
or welding, but it is not as simple as it sounds. Caution 
must be exercised to protect contact faces against con- 
tamination, deformation or cracking. Provision must be 
made also to assure tight electrical connections. 


Two pages of the Fansteel: book, ‘Fansteel Electrical 
Contacts— An Engineer's Handbook” are devoted to 
suggestions, instructions and methods of assembling 
electrical contacts. The rest of the book contains 
information equally helpful to the design engineer, 
purchasing agent and production man. 


Write for a copy of this booklet, or better still, ask 
the Fansteel man in your vicinity to call with a copy. 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems 


ny HICAGO 


Akron Porcelain will help many post- 
ehhh tht tok wear products to a fast start, because 
eae DELS parts made of Akron Porcelain are 
ory oe available right now. Time-proven — 
versatile — compounded and shaped 
to meet your needs — Akron Porce- 
lain merits careful consideration for 
your present and postwar products. 
Our engineers will be glad to work 

with you, without obligation. 


py, A Avone 


OREELAIN 2 


2725 Cory Ave., AKRON 14, OHIO 


Events, Developments and Trends 
Affecting Men, Companies or Associations 


OREM: 5 


LeRoy A. Petersen, executive vice-president oj 
Otis Elevator Company, has been elected president to 
succeed the late Jesse H. Van Alstyne, who died 
Christmas Day. Mr. Petersen has been with Otis con 
tinuously since 1921, serving as sales representative and 
branch office manager prior to his appointment, in 
January 1925, as general sales engineer at the execu 
tive offices in New York. After serving as assistant 
general zone manager, he was elected vice-president 
in charge of industrial sales. Mr. Petersen was elected 
to the new post of executive vice-president in April 
1943. <A resident of Greenwich, Conn., he is also a 
director of the Otis-Fensom Elevator Co., Ltd., of 
Canada. Edward A. Fitch, a vice-president of the 
company, was elected to the board at the meeting on 
January 3rd. Mr. Fitch entered the employ of the 
company at the Yonkers \WWorks in September 1899. 


LEROY A. PETERSEN WARD R. SCHAFER 


Ward R. Schafer has been elected vice-president, 
I:dison General Electric (Hotpoint) Appliance Com- 
pany, in charge of sales. Mr. Schafer has been with 
Hotpoint since 1923 when he joined the company as an 
engineer in the commercial cooking division. Later 
he served as manager of product service and was man- 
ager of the company’s range division when war produc- 
tion interrupted production in 1941. Mr. Schafer’s 
headquarters will be at the company’s Chicago offices. 


L. Earle Welch has been elected vice-president of 
the Industrial Hard Chromium Corporation and_ will 
head a newly established division of engineering re- 
search and development in the application of hard 
chromium plating to molds and tools used in the plas- 
tics industry. Previously Mr. Welch was with the 
Bakelite Corporation and with General Electric Co., 
at Lynn, Mass., in engineering research. The creation 
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Marine Fire Alarm Panel with 58 Mossman Lever Four Mossman Switches in this Alarm Annunciator for 
aCe Co eS ee ed | re Ue CE) ek) ee 
U. S. Coast Guard, and U. S. Maritime Commission. — ne ; Navy, U.S. Coast Guard, and U.S. Maritime Commission. +: 





















58 MOSSMAN Lever Switches 
Assure Reliable Control of This 
: Marine Fire Alarm System . ae 


Vicsestias from fire aboard hospital ships and Marine equipment of the Auth Electrical Specialty 


transports is controlled by this fire alarm annunci- Company also includes an alarm annunciator for 
ctor panel of the Auth Electrical Specialty Com- warning of low pressure of lubricating oil and high 
; pany of New York. temperature of water in marine Diesel engines. 


a Fifty-eight Mossman Lever Switches of two types... This device makes use of four Mossman Series 4203 





Mossman Series 4101 and Mossman Series 4203... Lever Switches as the reliable means of testing the 
: provide for the reliable operation of test circuits, _ circuits, silencing the audible alarm, and restoring 
; cutout circuits and audible signals. the visual signals to normal. 


ina nd —___. These Mossman multiple circuit, positive action lever 

: oe ae | switches were chosen for these applications because 

| Mossman design and engineering service includes more : ° on. ope Meta 
their design affords great flexibility of circuit 


arrangements ... an almost unlimited series of com- 





than merely supplying a dependable switch for the 
job. We will work with your engineers to design covers 


nt, and wiring arrangements to suit your specific require- binations of contact assemblies, built up to suit 
a ments. Mossman sales engineers are located in prin- specific requirements. The Mossman Series 4200 
“ith cipal cities. It will pay you to consult us about your switch is a smaller, lighter switch with lower contact 

switching problems. ratings than the Series 4100. Both may be obtained 


an 
iter 
an- 
uc- 


DONALD P. MOSSMAN, Inc., 612 North Michigan Ave., Chicago 11, Illinois 
er’s 


MOSSMAN 


| Clecthical Components 


as two and three position switches. 





will 
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Special 
MOTORS 


GEAR 
MOTORS 


As a result of 30 years specialization in the design and manu- 
facture of special motors and gear motors of from 1/3000 to 1/3 
h.p., SpeedWay has developed not only a vast store of ‘‘know how”, 
but innumerable standardized units which can be assembled and 
wound in varying combinations to give shaded pole, shunt wound 
or series wound motors, engineered to exactly meet specified 
requirements of output, torque, space, speed and even cost. 


With these standardized parts and units, augmented by over 3000 
different gear combinations, SpeedWay can ofien supply highly 
special motors and gear motors at standard motor prices. 


If you have ao war or post-war motor problem, send for the 
SpeedWay Motor Catalog. 


Sample Motors of types now in production 
delivered promptly. 


SPEEDWAY MFG. CO. 


1828 SOUTH LARAMIE AVENUE CICERO 50, ILLINOIS 


FOLDING DOUBLE CUPPED 
* WASHER LUGS * 


A SIZE and TYPE for every need! 


7 OPEN FOLDS OVER HERE TO CLOSE NEAT 
F . IN 
GCGam | arcane 


NO SPECIAL TOOL REQUIRED 


= 


KRUEGER & HUDEPOHL 


LY en Try Lugs and Connectors 
THIRD AND VINE STS. CINCINNATI 2, OHIO 
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oi the new division, effective May Ist, is in recognition 
of the rapidly expanding use of hard chromium plating 
‘n industry. 


George R. Prout has been appointed general man- 
ager of the newly established air-conditioning depart- 
ment of the General Electric Company which will have 
its headquarters at Bloomfield, N. Y. Operations per- 
tainting to heating, air conditioning and commercial 
refrigeration have previously been the responsibility of 
the company’s appliance and merchandise department 
Mr. Prout has been connected with General Electric 
Company since 1920. The new department will select 
and utilize appropriate marketing channels and methods 
for all of its products except air conditioning for rail 
transportation, which remains a responsibility of the 
transportation divisions of the company. Effective 
May 1, Carl A. Salmonsen, assistant manager of the 
General Electric’s River Works at: Lynn, Mass., be- 
comes manager of the company’s Philadelphia Works 
Robert Paxton, Philadelphia Works manager, has 
been named manager of the General Electric Pittsfield, 
Mass., Works beginning July Ist, at which time L. E. 
Underwood will retire as manager there. From May 
Ist until July 1st, Mr. Paxton will be assistant manager 
of the Pittsfield Works. 


GEORGE R. PROUT E. M. DELORAINE 


E. M. Deloraine, scientist and general director of 
Federal Telephone and Radio Laboratories, New York, 
is president of the new $2,000,000 corporation known as 
the International Telecommunication Laboratories, Inc., 
uniting the efforts of electronic scientists of Interna- 
tional Telephone and Telegraph Corporation function- 
ing in America and numerous other countries who will 
be grouped in a world-wide organization, with head- 
quarters in the United States. Announcement of the 
formation of the new corporation was made by Colonel 
Sosthenes Behn, president of I. T. & T., and chairman 
of the board of directors of the new company. The 
scientific corporation was created to make possible ulti- 
mately an exchange of inventions and closer coordina- 
tion ef I. T. & T.’s world-wide electronic research work, 
including advancements in radio, television, and other 
branches of the communications arts and the aids to 
aerial navigation which they will afford in the postwar 
era, Among the other officers elected were Harold H. 
Buttner and Douglas B. Baker, vice presidents; 
and Paul F. Swantee, comptroller. 

Dr. C. H. Greenewalt has been appointed an as- 
sistant director for the development department of 
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TWIN-FAST SCREWS require only half as 
many turns of the driver—half the driving time 
—half the driving cost! 


Twin-Fast's exclusive feature (parallel twin threads) pro- 
vides twice the thread pitch of the conventional wood 
screw. With one complete turn of the driver, the Twin-Fast 
Screw goes twice as far into the wood! @ Twin-Fast is 
standard as to number of threads per inch, but a Twin-Fast 
Screw with 26 threads, for example, requires only 13 turns 
to drive it in! @ Speeds production, saves man hours! 
And saves wear and tear on the threads formed in the 
wood—that means greater holding power! @ Assure 
yourself of Twin-Fast's many advantages—right in your 
own plant. Write for samples today. oe 


‘ Other Twin-Fast Features 


Relieved shank diameter 
prevents stresses which might 


Single, sharp, centered point 
where twin threads terminate 


cause immediate or eventual 
splitting or fissures. 


Cylindrical construction (not 
tapered) increases thread area 
for tighter seating, greater hold- 
ing power. Often, fewer and 
shorter screws may be used. 


assures quick starting, self-cen- 
tering, balanced driving. 


Twin-Fast Screws come in 
steel or brass with round, 
flat.or oval heads—stand- 
ard sizes and thread count. 


For Faster Production—Sounder Construction — 


> TWIN zor 


TWIN THREAD WOOD SCREWS 


Patents 2,314,390; 2,314,391. Other pats. pending. 


BY ALL MEANS—BUY BONDS! 


TIM TVG MTT TET mae) Td \ haere eee 
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Fast and accurate 


mass-production of 


Laminated Plastics 


A. THE MODERN TAYLOR PLANT, bank after 
bank of machines for drilling, punching, turning, 
shaving, screw machining, and other operations 
are designed for the mass-production of accu- 
rately-sized electrical parts of Phenol Fibre or 
Vulcanized Fibre. 


For example, the bases for insulator switches 
and the end lamina for a fractional horsepower 
motor shown above are turned out in one, simple 
operation (punching), yet each is fabricated from 
a different material having different character- 
istics designed to fulfill special functions. 


The electrical industry leans heavily on Taylor 
Research and Taylor Engineering for the design 
and production of hundreds of different fabri- 
cated parts from a dozen or more materials in 
the field of Laminated Plastics. If you have such 
a problem, take it to Taylor. Our engineers will 
be glad to help you with your plans, without 
obligation. Write our nearest office today. 


TAYLOR FIBRE COMPANY 
LAMINATED PLASTICS: Phenol Fibre - Vulcanized Fibre 
Sheets, Rods, Tubes, and Fabricated Parts 
Nerristown, Pennsylwania « Offices in Principal Cities 
Pacific Coast Headquarters: 544 S. San Pedro Street, Los Angeles 13 


Ik. I. du Pont de Nemours & Company. He will je 
in charge of activities in which technical considerations 
predominate, while H. E. Ford, now an assistant i 
rector of the department, will be in charge of the more 
commercial type of activities of the department. Since 
January 1, 1943, Dr. Greenewalt has been technical 
director of the explosives department, assigned to special 
war work. 


Ellis L. Spray has been elected vice-president of the 
Westinghouse Electric and Manufacturing Company. 
He will be in charge of elevator and air conditioning 
activities of the company at Jersey City, N. J. At the 
same time it was announced that the Westinghouse 
Electric Elevator Company is being dissolved as a cor- 
porate entity, and that effective April 1 activities for- 
merly handled by the elevator company will continue 
as the elevator and air conditioning divisions of West- 
inghouse. Carl F. Jensen, Jr., designer of electric 
lamps for deep sea rescue work and observation and a 
Westinghouse Lamp’ Division engineer for 19 years, 
has been appointed district engineer of the division’s 
northwestern district. . 


ELLIS L. SPRAY WILLIAM F. TUTTLE 


Gordon Gage, former general superintendent, suc- 
ceeds Harry Holiday as manager of Butler, Pennsy]l- 
vania, division of The American Rolling Mill Company, 
according to recent announcement. Roy P. Tooke, 
assistant chief of Armco’s general engineering depart 
iment in Middletown, goes to Butler as general super- 
intendent. William F. Tuttle has been appointed 
assistant chief engineer, general engineering division of 
The American Rolling Mill Company. 


Robert L. Lee, packaging technologist with Shell 
mar Products Company, Mt. Vernon, Ohio, has been 
appointed, at the request of the United States Trans 
portation Corps, European Theatre of Operatigns, to 
act as technologist in assisting to set up a program of 
packaging, packing and processing of military equip 
ment in the European Theatre. 


Lucas P. Hyrides, research director of the organic 
chemicals division of Monsanto Chemical Company, is 
the first recipient of the Midwest Award of the St. 
Louis Section of the American Chemical Society. The 
award, a gold medallion, is to be given each year by 
the Society’s St. Louis Section to the individual ad- 
judged most outstanding in the point of “meritorious 
contribution to the advancement of pure or applied 


ELECTRICAL MANUFACTURING 





oe ee 







Meeting Rigid Spasiheentaains 
for Dependable Metals 


od i Producing “tailor-made” metals for products blanked, drawn, spun, formed, machined or 
of built to exacting standards is everyday pro- _ pierced, use Super-X Nickel Silver. 

cedure for Western Brass Mills. One of these Oy, mills are conveniently located at East 
1 of metals, Super-X Nickel Silver, ismeetingmany _—jton, Ill. and New Haven, Conn. We would 
on i rigid individual specifications for a wide va- 
s- ff riety of vital functional uses. 











appreciate an opportunity to discuss your re- 
quirements for Nickel Silver 
of If your needs call for an alloy that can be and other copper-base alloys. 


is WESTERN Brass MILLS 


* DivisiON OF OLIN INDUSTRIES, INC. 
D) East Alton, Illinois 


us | BRASS «© BRONZE « PHOSPHOR BRONZE + NICKEL SILVER - COPPER’ GlMmivoum 


ed 
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chemistry or chemical education.” Eligible for the 
honor are chemists residing in Missouri, Kansas, lowa, 
Oklahoma, Nebraska, Arkansas, Kentucky, Tennes;ee 
and Illinois. The initial presentation was made at a 
dinner in Hotel Coronado St. Louis, the night of March 
5 under the auspices of the St. Louis Section. 


Warren Lee Pierson has been elected president »/ 
American Cable & Radio Corporation. For the past 
eight years he has been president of the Export-Import 
Bank of Washington. Mr. Pierson was also elected 
president of All American Cables and Radio, Inc., to 
succeed Frank W. Phelan, recently retired. The-latter 
company, like Mackay Radio and Telegraph Company 
and the Commercial Cable Company, are controlled by) 
American Cable & Radio Corporation. itself an associate 
of the International Telephone and Telegraph Corpora- 
tion. Mr. Pierson will not assume his new duties im- 
mediately but will continue for the time being as 
president of the Export-Import Bank. 


WARREN L. PIERSON H. H. BUTTNER 


H. H. Buttner, vice-president and a director of 
Federal Telephone and Radio Corporation, has been 
accorded a fellowship in the Institute of Radio Engi- 
neers in recognition of his contributions to the advance- 
ment of international communications. The honor was 
bestowed at the recent winter meeting of the Institute. 


Arthur M. Miller was appointed assistant to the 
president of the Rohm & Haas Company recently. Mr. 
Miller is a graduate of Massachusetts Institute of 
Technology and of Harvard University. He was origi- 
nally associated with the Tennessee Eastman Corpora- 
tion, in charge of engineering and subsequently served 
with the General Chemical Company as assistant di- 
rector of operations and with the TVA. 


James B, Ford has been elected vice-president in 
charge of engineering of Doak Aircraft Company, Inc.. 
Torrance, California. Formerly senior aeronautical 
engineer for the Civil Aeronautics Administration and 
chief draftsman of the El Segundo Division of the 
Douglas Aircraft Company, Mr. Ford has been with 
the Doak Company as chief engineer for the past year. 
Miss Patricia R. Summerbell was elected assistant 
secretary and Karel Mansfield assistant treasurer. 


Frederick R. Lack, vice-president of Western Elec- 
tric Company and manager of its radio division, has 
been elected to the board of directors. Mr. Lack has 
been associated with Western Electric Company and 
its research affiliate, Bell Telephone Laboratories, fo: 
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BEARING? BCA Radial 


CoNSTRUCTION? Shardy / 


APPLICATION? Wide! 


OUND design engineering calls for careful con- 
sideration of bearings before final blueprints are 
drawn. Where a dependable and sturdy radial bearing 
is required, the BCA single row Conrad (illustrated) 
will repay careful study. 

BCA radial bearings are made in a variety of types 
for a wide range of applications—both in new equip- 
ment and as replacements. These bearings include 
single row Conrad; single row Conrad with metal 
shield; single row Conrad with felt shield; single row 
Conrad with snap ring groove and single and double 
row maximum types. Careful engineering and sound 
construction fit each bearing to the condition of load 
and shock for which it is designed. 

Where your design or replacement requirements 
. +. present or future... indicate radial, angular con- 
tact or thrust ball bearings, consult a BCA engineer. 
He’s ready to give you up-to-the-minute data about 
each type. 


BEARINGS COMPANY OF AMERICA + LANCASTER, PA. 


RADIAL - ANGULAR CONTACT - THRUST 


BCA BALL BEARINGS 
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ANEW ROLE 
FOR 


SIGMA RELAYS 


The 5 RPL relay has two coils with separate terminals 
which may be connected to independent pilot circuits. 
The load of the relay is operated only by the co- 
ordination of the two pilot circuits. This may be the 
sum or the difference of the pilot circuit voltages de- 
pending on the polarity of coil connections. 


The same result can be accomplished 
with the unmounted type 5 F relay but 
the enclosed form is usually preferred. 
Both types are 
widely used in air- 


Signa Instruments, ine. <3", piss 
RELAYS eeeetin is de- 
64 Ceylon St., Boston 21, Mass. 


SKILLED AND TOOLED FOR PRECISION MOLDING 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 
precision techniques for the production of plastics. 


Py FP rea tree bs 


AND MANUFACTURING COMPAN 
333 NORTH WHIPPLE STREET + CHICAGO 12 


33 years, having entered the manufacturing departme: 
of the former in August 1, 1911, as an assembler 

Homer E. Kieweg has been appointed chief eng: 
neer of Commercial Solvents Corporation with head 
quarters at the Terre Haute plant. Mr. Kieweg’s nev 
appointment followed his return from London, Eng 
jand, where, at the request of the British government 
Commercial Solvents is assisting in the constructior 
of a penicillin factory patterned after the Terre Haute 
plant, although twice the size. 


HOMER E. KIEWEG D. F. SCHMIT 


D. F. Schmit has been appointed director of engi 
neering of the RCA Victor Division of Radio Corpora- 
tion of America. He will fill the post recently vacated 
by Dr. J. B. Jolliffe who was elected vice-president of 
the Radio Corporation of America in charge of RCA 
Laboratories a short time ago. George L. Beers has 
been appointed assistant director of engineering in 
charge of advance development. He was formerly on 
the engineering administrative staff. Edmund A: La- 
port, formerly on the staff of the chief engineer of the 
RCA Victor Division working with the international 
department, has been appointed chief engineer of the 
newly organized RCA International Division of Radio 
Corporation of America. Dr. Lloyd Preston Smith, 
Professor of Physics at er University and a lead- 
ing authority in the field of fundamental electronics, 
has been appointed saci Sota director of RCA 
Laboratories, Princeton, N. J. Dr. Smith’s appoint- 
ment fills a vacancy caused by the death last July of 
B. J. Thompson, who was killed in action during a 
flight in an Army airplane in the Mediterranean area 
while on a special mission for the Office of the Secre- 

tary of War. Ralph R. Beal, assistant to the vice- 
president in charge of RCA Laboratories and for nine 
years research director of the Radio Corporation of 
America, has been elected vice-president of RCA Com- 
munications, Inc., in charge of engineering. Election 


| of Joseph V. Heffernan as vice-president and general 


attorney of the Radio Corporation of America was also 
recently announced. Mr. Heffernan was previously 
general attorney of RCA. 


Dr. A. M. Erskine has been appointed director of 
research and development for both the parent organiza 
tion and associate, Plant Rubber & Asbestos Works. 


' Dr. Erskine has been associated with E. I. du Pont de 


Nemours & Co., Inc., for the past sixteen years as as- 
sistant director of color research, pigments department, 
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can be made stronger, lighter, and at less cost by 
Hiyvydrogen Copper BRAZING 


Jobs like these Demonstrate Why Burgess-Norton belongs in 
your Post-War Production Picture. In this 16 part tank track link 20 joints 
are simultaneously brazed and in the same operation heat treated and 
quenched. Unlike spot welding, there is no resultant brittleness at point of 


weld; actually the bond is as strong as the component parts. 


or “ar 
N e ‘i “war 4 


Let us talk it over... 


Let us explain the many advantages of Hydrogen 
Copper Brazing; how it often makes possible the substitution of 
tampings for expensively machined forgings, how it assures pre- 
ision and greater strength, reduction in weight and lower costs. 
hese facilities are a part of Burgess-Norton’s complete facilities MANUFACTURING COMPANY 
ior the post-war production of hardened and ground screw ma- 
chine products, steel stampings, piston pins and ball bearings. ore 


; » Se 4 GENEVA, ILLINOIS 
WV rite Burgess-Norton Mfg. Co., 200 Peyton Street, Geneva, Illinois. a2 
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of Part is Nevee Made bight Unless it is Satisfactory to Our Customers 


MAY 1945 243 








MEETING YOUR 
SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


That’ s our FUNCTION! 


There’s not a great problem involved 

to meet specific requirements “‘on de- 

livery” .. . any wire can be manufac- 

tured “to pass.” But it’s another 

matter to meet these same require- 
ments year after year under the severe strains 
and loads in service. 


Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service 
life of your product will not be impaired because 
of an inferior wire or insulation—if it’s a Hudson 
Wire product. That’s what we are paid for! 


iy FILL 1N GAUGES AND MAIL FOR SAMPLES AND PRICES 


Cotton Covered 


Celanese Covered 
@ilass Fibre Covered 


Twisted Itiples 
Parall les 
Litzendraht 


Enameled Copper 
Enameled Ir 


2 ae | 


aiter years of teaching at Hamilton College, Clint: 


N. Y., and Cornell University. 


Elias I. Kelsey is now associated with The Grei 
Manufacturing Company of New Haven, Conn., as chici 
engineer. Previously Mr. Kelsey served as assistant 
purchasing agent at the Condit Electric Manufacturing 
Corporation in Boston; joined the industrial engineer 
ing division of E. I. du Pont de Nemours Company, 
Inc., Wilmington, Del., as field engineer and finally to 
Remington Arms Plant at Bridgeport where he served 
as staff engineer in Remington’s military division, as- 
sisting with the construction and conversion of several 


| large ordnance plants. 


| 





Arthur A. Schuenemann has been appointed metal 


| finishing service engineer of the Udylite Corporation. 


He was formerly employed by the General Electric 
Company and for the past ten years has been with the 
Harshaw Chemical Company in plating research and 
service engineering. 


A. A. SCHUENERMANN CAPT. ALBERT GOFFSTEIN 


Captain Albert Goffstein, after more than three 
years of military service, has returned to the American 
Television & Radio Co., of St. Paul, Minn., to resume 
his position as the firm’s general manager and chief 
engineer. 


Eugene J. Reardon has been elected vice-president 
and director of Superior Steel Corporation of Pitts- 
burgh, Pa. He will assume complete supervision of 
operations. Mr. Reardon began his career as a ma- 
chine designer for the Geometric Tool Company of 
New Haven, Conn., later becoming associated with the 
American Steel and Wire Company where he advanced 
rapidly from machinist to general superintendent of 
New Haven works and the Trenton Wire Rope plant 
at Trenton, N. J. Later he was transferred to Cleve- 
land, Ohio, as assistant chief engineer and _ shortly 
thereafter was promoted to chief engineer of the Amer- 
ican Steel and Wire Company. For the past five years 
Mr. Reardon has been serving on the National Defense 
Research Committee. 


Ronald B. Smith, manager of engineering research 


| and development, Elliott Company, Jeanette, Pa., has 
been elected vice-president in charge of engineering. 


| Executive officers re-elected include: Grant B. Shipley, 


‘of manufacturing and Dundas Peacock, 


board chairman and president; F. H. Stohr, assistant 
to the president ; R. W. Owens, vice-president in charge 
controller. 
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_ Paragort TIMERS’ 
“TAKE A 
LOAD OFF 
YOUR 










ow 


Paragon automatic electric controls 

go far toward eliminating the fallible 
human element. Simply preset a Paragon instrument to do what you want—then 
forget it. It automatically starts and stops machinery, pumps, industrial ovens, 
laboratory equipment, conveyors, heating plants, air conditioning systems, ven- 
tilators, and other operating equipment... . In fact, you may select a Paragon 
time switch, industrial timer, sequence timer or time delay relay to perform a whole 
host of ‘“‘almost human”’ time control operations. 
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TOP VIEW 


SIDE VIEW 


ENGINEERING+ 


It takes engineering, plus craftsmanship, 
to produce a relay like the Cook Type 142. 
Like all Cook relays, the Type 142 is care- 
fully designed to the high standards of 
Cook engineering, is made of the finest 
selection of materials tested in our metal- 
lurgical laboratory, and is precision man- 
ufactured with modern equipment in a 
model plant. However, it is a relay like 
this, representing almost the maximum 
number of spring pile-ups, wherein the 
qualities of Cook eraftsmanship are so 
predominantly apparent. It is the careful 
assembly, adjusting of springs, and in- 
spection and testing that produces the 
unseen qualities of Cook relays. 


The Type 142 is a standard type relay 
operating at 48 Volts, D.C. Armature is 
of Armco magnetic iron, springs of nickel 
silver, with bakelite insulators baked at 
150 degrees for 100 hours, and phosphor 
bronze bearing pin. The contacts are 
palladium and contact combination con- 
sists of 11 Forms “A”, amd one each of 
Forms “B”’, “C” and “D”. 


F. W. Dohring, general sales manager, was given ad: ed 
responsibilities as assistant to the executive vice- 
president. 


Dr. F. D. Chittenden is now factory manager «; 
the Naugatuck synthetic rubber plant of the Naugatuck 
chemical and synthetic rubber divisions of United States 
Rubber Company. Previously the Naugatuck synthetic 
rubber plant, operated for Rubber Reserve Company, 
has been under joint management with the Naugatuck 
chemical and reclaim plants. 


Marcel C. Boss has been appointed as chief engi- 
neer in charge of design and production operations of 
the Optimus Equipment Company, Matawan, N. J. 
Mr. Boss has had a long and varied experience in the 
manufacture and use of such equipment having formerly 
been associated with Carrier Engineering Company, as 
an engineer, in London and Paris and lately with 
Hanson-Van Winkle-Muning Company as an engineer 


C. P. Pesek has been appointed as administrator of 
engineering of Minnesota Mining and Manufacturing 
Company, St. Paul. W. A. Thomas, assistant chief 
engineer, is made engineering consultant on Mr. Pesek’s 
staff. Mr. Pesek has been with 3-M Company since 
January 10, 1944, preparing plans for expansion of 
plant in the post-war period. 


C. P. PESEK DR. NORMAN A. SKOW 

Dr. Norman A. Skow, formerly of Bakelite Cor- 
poration, assumes a new post as director of research 
with Synthane Corporation, Oaks, Pa. Dr. Skow will 
devote his energies to research and development of 
Synthane plastics for technical applications. 


Robert W. Waring has joined the East Main plant 
of Bridgeport Brass Company as chief engineer. After 
graduating from Cornell University he joined the M. W. 
Kellogg Company in the metallurgical department, and 
later became affiliated with the Sperry Gyroscope Com- 
pany, production and engineering department. 


Continental Can Company’s growing emphasis on 
equipment development and research is reflected in an 
organizational change that will soon bring Paul E. 
Pearson, vice-president in charge of these operations, 
and two assistants, John G. Murray, administrative, 
and C. E. Maier, technical, from Chicago to the com- 
pany’s headquarters in New York. The functions of 
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THE ALSIMAG ceramics 


ALSIMac is the trade name of a wide variety 
1- F of ceramic bodies, each with its own particular 
of physical and electrical characteristics. Among 
F those finding widest applications are the 

following: 


as I , ALSIMAG 35 and 196 Possessing high 
th mechanical strength combined with low elec- 
trical loss at high frequencies, these bodies are 
ideally suited to most electrical and electronic 


ol applications. 

ng 

ef ALSIMAG 197 Good mechanical strength 
cs and resistance to high temperatures for sus- 


ce ’ ; tained periods make ALSiMaG 197 especially 
ot ‘ . = valuable in the field of electrical heating 
devices. 


ALSIMAG 72 and 202 Low co-efficients 
of expansion, coupled with ability to with- 
stand thermal shock, make these materials 
desirable in combustion tips and thermo- 
couple insulation. 


Whatever you are planning in the electronic 
or electrical field, we believe our specialized 
knowledge, experience, constant research and 
development will be helpful. Let’s work to- 
gether. 


AMERICAN LAVA CORPORATION 


Chattanooga 5, Tennessee 


ill 7 ‘ 43RD YEAR OF CERAMIC LEADERSHIP 
of 't @ 
| 
nt / ( { 
er } . ‘ 
N. 


CERAMICS 


m- S \ ALCO has been awarded for the fifth 

, i time the Army-Navy “E’’ Award for 
continued excellence in quantity and 
quelity of essential war production. 
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4000 FRAME MOTOR 


1/2 HP at 3900 RPM 


The output—the weight—the 
size—of these 4000 Frame Motors are features 
well worth remembering. Every adaptation 


of the standard design 


is engineered for 


the precise requirements of an aircraft, 
portable, or industrial application. 


ELECTRICAL 

Series, shunt, or compound-wound 
Unidirectional or reversible 
Optional torque 

Optional speed 

Optimum efficiency 

For control circuits 

Electric braking optional 


MECHANICAL 
Ventilated or enclosed types 
Base or flange mounting 
Operation in any position 
Low space factor 

Ball bearing equipped 
Optional shaft details 


4000 FRAME MOTORS 


Watts, Output, Con. 
Torque at 3900 RPM 
Torque at 6000 RPM 
Spéed Regulation 
Lock Torque 

Volts Input 

Volts Input 

Diameter 

Length Less Shaft 
Shaft Dia. 

Weight 


LICOIR eae 501 


oom OTORS >: 


(Max.) 
(ft. Ibs.) 
(ft. Ibs.) 


(ft. Ibs.) 


(min.) 
(mox.) 


(max.) 
(Ibs.) 


A lak 
W. Congre 


POWER PLANTS: CO 





the equipment development and research departnient 
are essentially those of service to the general manuiac- 
turing and sales departments; hence this move will 
facilitate closer liaison between the heads of these three 
departments. As now organized this department com- 
prises four major branches: Allen L. Malone is gen- 
eral manager of research, with headquarters in Chicago: 
Allen M. Cameron, general manager of equipment 
development and manufacturing, Chicago; W. H. 
Morgan, general manager of cannery eqdwpment serv- 
ice, New York; and J. H. O’Neil, manager of t 
patent department, Syracuse. 


William de Back has recently joined the Food 
Machinery Corporation as a vice-president as 
ber of the executive committee. Effective Oc 
Mr. de Back will assume the managership of the Afffer- 
son-Barngrover Division, San Jose, Calif. He Sill 
succeed Frank L. Burrell, who will retire after more 
than 51 years of service with the company. Mr. Bur- 
rell will remain on the board of directors and the execu- 
tive committee after his retirement. 


Arthur C. Omberg has been appointed’ chief re- 
search engineer of the Bendix Radio division of Bendix 
Aviation Corporation. Formerly assistant chief of the 
operational research branch of the U. S. Arrfly Signal 
Corps, he will be responsible for all Bendix Radio § 
long-term product development and electronic re- 
search in radio, radar and television. t 


Walter Byron Smith, chairman of the id Illi- 
nois Tool Works, died suddenly on April 2 at his office. 
He was 66 years old. Mr. Smith had been active for 
many years in the management of Illinois Tool and its f 
affiliates including Shakeproof, Inc. . 


Elmer R. Crane becomes chief of the radio division 
of Lear, Inc., which has recently moved into larger 
quarters at Grand Rapids, Michigan. Mr. Crane was 
formerly chief of the products and facilities branch, | 


Radio and Radar Division, WPB. 


Howard B. Hall, consulting management engineer, 
has been appointed New York, Northern New Jersey: 
and Connecticut representative by Designers For In- 
dustry, Inc., with offices in the National City Bank 
Building, 17 East 42nd St., New York. 


Z. C. Van Schwarts has been put in charge of ma- 
chinery development for Peck, Stow & Wilcox Com- 
pany. Previously Mr. Van Schwarts was engineering 
coordinator of the Firestone Aircraft Company and in ff 
charge of development of the ordnance works of the 
Firestone Tire and Rubber Company. 


William H. Safranek, Jr., has been appointed to the } 
staff of Battelle Institute, Columbus, Ohio, Where he f 
will be engaged in electrochemical research. Mr. 
Safranek was formerly a chemist at the Apollo Metal J 


Works, Clearing, IIl. 
* vg 


S. B. Heppenstall, Jr., haf been elected vice-presi- 
dent of H. K. Porter Company, Inc. He will make 
his headquarters in the general offices of the company 
in Pittsburgh. Formerly, Mr. Heppenstall was vice- 

,* 
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1 QUESTION EVERY FASTENING in your 
plans. Ask —“Can it be done the simpler 
way — with P-K Self-tapping Screws?” — be- 
fore you O.K. more complicated methods, 


while'Fastening Bugs creepinto | | 
your post-war product plans 2 


The time to decide on fastenings for your post-war product 
is now — while it is still in the design stage. Too many products 


ELIMINATE NEEDLESS TAPPING, awkward 
bolting, riveting in hard-to-reach places by 
specifying one of the several types of P-K Self- 
are all tooled up and in production before “fastening bugs” are tapping Screws designed for all metal and 


discovered. Why wait to change later? Why sacrifice the plastics assemblies. 
savings you could be making from the start? 
You will want to use P-K Self-tapping Screws wherever pos- 
sible, because this short cut fastening method can save you 
from 30% to 50% in assembly time and labor. Experience 
proves you can save time — speed assembly — cut costs — reduce 
rejects — in 7 out of 10 cases. y 


Sperry Products, Inc., eliminates tapping 3. ASK A P-K ASSEMBLY ENGINEER to go 
with the “Short-cut” Fastening Method we del hae eee 
‘ advice unbiased, because Parker-Kalon 
makes all types of Self-tapping Screws. Or, 
send assembly details for recommendations. 
Parker-Kalon Corporation, 208 Varick St., 

New York 14, N. Y. 


“Tapping these parts would tie up equipment in our machine 
shop badly needed for other important operations, and seriously 
delay production,” says a Sperry Engineer. Why not make sure 


ong Shaping aor pans “aac ==” "eee MMT PUTA ETAT (nena 


Eight P-K Type “F” Screws fasten a metal gasket retainer and 
gasket to an aluminum transmitter cover used on a Hydraulic « 
Control mechanism. p .\ m 
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Small Metal Stampings 
—also Springs and Wire 
Forms for every kind of 
mechanical application... 
Steel, 


made in Brass, 


Bronze, other metals and 
metal alloys...Heat Treated 
where required using Hub- 
bard's New Modern Auto- 
matically Controlled Heat 
Treating Equipment. 
Hubbard hos been monv- 
facturing Parts Like These 
for more than 35 Years. 
Send in your specifications, 
prints, or describe the re- 


sults you want to accomplish. 


SPRINGS - STAMPINGS - WIRE FORMS - WASHERS - COTTERS 
M. D. HUBBARD SPRING CO. 


525 Central Ave., Pontiac, Mich. 


ENCLOSED GEARED-HEAD MOTORS 


550 2.fe.m. tol revolution in7 hows. 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and 
have been applied successfully to such exacting jobs 
as locating telescopes, directing radio beams, for 
voltage controllers, and many other uses. Practically 
any gear ratio from 7.2/1 up to 1,098,632/1 can be 
furnished. Furnished with either shaded-pole induc- 
tion or synchronous motor. Shaft is centrally located. 
Accurate, durable construction throughout. 


TULARE AL een 
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resident in charge of sales operations of the Hep) 
} Ss P} 
stall Company. 


Ward Keener has been appointed as assistant 
the president of the B. F. Goodrith Company.~ ~\ 
Keener joined the company in 1937 and has since serve! 
in a wide field of activities. In 1942 he became direct: 
of business research and later was made assistant to t! 
vice-president for finance. Dean E. Carson succee 
Mr. Keener as director of business research. 


Canton Glass Company, Inc., has expanded its de 
partment supervising the company’s overall prograi 
on private mold production, according to an announce 
ment of Mr. E. A. Kightlinger, vice president and 
general manager. 


Announcement has been made of the establishment o' 
B. F. Goodrich Chemical Company, a division o/ 
the B. F. Goodrich Company, with offices and labo 
ratories in Cleveland, Ohio, and manufacturing plants 
in Ohio, New York and Kentucky. The B. F. Good 
rich Chemical Company is engaged in the manufacture 
and sale of Geon vinyl resins, chemicals and synthetic 
and reclaimed rubbers. William S. Richardson, with 
B. F. Goodrich since 1926, is president of the chemical 
company. The offices and laboratories are 
located in the Rose Building, Prospect Avenue and 
East Ninth Street, Cleveland. 


service 


New centralized administration offices of Dresser In- 
dustries, Inc., formerly of Bradford, Pa., have been 
opened at 1130 Terminal Tower, Cleveland, Ohio, ac 
cording to Mr. H. N. Mallon, president. 


Stockholders of the Westinghouse Electric and 
Manufacturing Company at their recent annual meet 
ing voted to split the company’s stock on the basis of 
four shares for one and also, for simplicity and brevity. 
to change the company’s name to Westinghouse Elec- 
tric Corporation. .The purpose of the stock split, 
explained A. W. Robertson, chairman of the company. 
is to broaden the base of Westinghouse ownership by 
making the stock available at a lower price. - 

Authorized capital stock of the company today is 4,000. 
000 shares, consisting of 80,000 shares of preferred and 
3,920,000 shares of common, of which 79,974 shares of 
preferred and 3,132,816 shares of common are out- 
standing, all with a par value of $50.00. Total author- 
ized shares of the new stock will be 16,000,000 of which 

-on the four-for-one basis—319,896 shares of preferred 
and 12,531,264 shares of common will be outstanding. 
Par value of the new stock, both preferred and common, 
will be $12.50. Reclassification of the stock will not in 
any way change the preferences or relative rights of the 
stockholders and there will be no change in the terms 
of either the preferred or the common. The reclassi 
fication of the shares will not result in any change in 
the capital structure, surplus or other accounts of the 
company. There are now about 48,000 Westinghouse 
stockholders, and none owns more than one and one-half 
per cent of the stock. 

The stockholders also elected seven directors to the 
sixteen-man Board. 
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Caron brushes that are tough mechanically, and tough 
electrically, are necessary to keep giant 35-cubic-yard 
electric coal strippers working smoothly, efficiently. 

National” Grade SA45 brushes for the generators and 
Grade AX5 brushes for the motors are helping many of 
these giants maintain splendid performance records even 
in the face of extremely heavy loads, repeated current 
surges and continuous operation. 

Grade SA45 brushes were developed for use where 
commutating conditions are especially severe, as on elec- 


Photo courtesy Marion Steam Shovel Co. 


and rotaries requiring high commutating ability. The 
heavy-duty Grade AX5’s are outstanding brushes for D.C. 
shovel motors, as well as for all classes of traction, mine 
and mill motors. 

The long research and the manufacturing experience 
that have so well fitted these brushes to their jobs have 
also enabled National Carbon to develop brushes of high 
performance and efficiency ratings for all kinds and sizes 
of rotating electrical equipment ... for any duty! 

Whatever your brush problems may be, you are invited 


tric shovel generators and other D.C. generators, motors to call on our nearest Division Office for assistance. ¢ 


The word “National” is a registered trade-mark of National Carbon Company, Inc. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


ULE, 


General Offices: 30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 


KEEP YOUR EYE ON THE INFANTRY ...THE DOUGHBOY DOES IT! 
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NORTON 
Lectrical Instrum 


PORTABLE & SWITCHBOARD AMMETERS-VOLTMETERS 


Norton Instruments are precision built to maintain accuracy under 
exacting conditions. Hand calibrated to meet your exact needs. 
Widely used in the Electrical Industry for switchboards and with 
testing equipment and apparatus. Write now for the complete catalog. 


NORTON Electrical Instrument Co. 


75 HILLFARD ST., MANCHESTER, CONNECTICUT 


JONES 500 SERIES 


PLUGS AND SOCKETS 


(HEAVY DUTY) 
Designed for 


5000 Volts and 

25 amperes per 
contact. Socket 
Contacts are 

of phosphor 
bronze, knife switch 
type, silver plated. 
Made in 2, 4, 6, 8, 10 
and 12 Contacts. All 
Plugs and Sockets are 
Polarized. Long leak- 
age path from Termi- 
nal to Terminal and 
Terminal to ground. 


Caps and Brackets are of 
steel, parkerized. Plug and 
Socket blocks interchange- 
able in Caps and Brackets. 
This series is designed for heavy duty electrical work and will 
withstand severest type of service. Accessibility a feature. 
Write for Bulletin No. 500 describing this line of Heavy Duty 
Plugs and Sockets. Also ask for general catalog No. 14. 


TIENT RMON SNe 


2460 W.GEORGE ST. CHICAGO 16 


Plug P-506-CE 
Socket S-506-DB 


According to an announcement by H. Lawrence Mills 
and Harold C. Mithun, co-partners and sole owners 
of Melco Products, 22 East Hennepin Avenue, Min- 
neapolis, Minn., a daily capacity of over 1,000 units has 
been built up since the company was organized August 
1, 1944, to manufacture radio, radar and industrial 
transformers. Mills, formerly chief engineer for one 
of the major transformer companies, heads the elec 
trical engineering department of the new organization. 
Mithun, formerly sales engineer for Westinghouse 
X-Ray, is in charge of the mechanical engineering de- 
partment and has also had broad experience in the 
production and distribution of physical therapy and 
other scientific medical equipment. Administration and 
sales will be handled jointly by the two partners. FE. A. 
Wurdeman, who has had a highly successful record of 
more than 20 years in similar positions, is production 
manager. Melco is now engaged exclusively in the 
manufacture of products for the war effort. 


Expansion of manufacturing facilities for the produc- 
tion of electronic products will include a new plant at 
Marietta, Ohio, according to a recent announcement of 
Sylvania Electric Products, Inc. The new 22,000 
sq. ft. plant will be located in a five-story brick building 
leased from the Marietta Chair Company. W. H. 
Lamb will serve as plant manager and Edward Lewis 
will be resident general manager. Production is sched- 
uled to begin at an early date. 


For more concentrated treatment of plastics problems 
as they come up, Schick Incorporated has established 
a special plastics section, headed by Leslie Guildmart. 
Kenneth C. Gifford, president of Schick, states that the 
new plastics division of their engineering department 
will keep informed on all new developments in the 
plastics field and will set up standards of inspection, 
specifications, and other matters relating to plastics as 
they can be used in the manufacture of their peacetime 
product, the Schick electric shavers. 


Lawrence Jacobsmeyer, manager of the Chicago plant 
of Salkover Metal Processing, has announced the 
entrance of that organization into the field of design 
and method consultation as related exclusively to elec- 
tric furnace copper brazing. 


The formation of.a new company, Premier Electronic 
Products, Inc., 4849 North Western Avenue, Chicago 
25, Ill., has been announced by J. R. Beebe, its head. 
The new company will specialize in the manufacture of 
radio and radar transformers. One feature of the plans 
of Premier Electronic Products is the reduction of the 
present unwieldy number of catalog types of trans- 
formers to a workable minimum. Men in the industry 
will remember Jack Beebe from Thordarson, where 
he spent ten years as vice president in charge of sales. 
During the war he organized and managed the expedit- 
ing and sub-contracting departments and also super- 
vised many of the production layouts for the more 
critical types. Mr. Beebe mentioned that his company 
will be equipped to handle critical oil-filled ‘and her- 
metically sealed .units. 


Plans for construction of a new plant, near Orange, 
Tex., to boost nylon production for military purposes 
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This ALL-PURPOSE MOTOR will simplify your 
Designing, Purchasing, Production and Inventory. 
Check these features with your motor specifications: 


- Totally enclosed — ball bearing. 
. Drip-proof; splash-proof; grit-proof; lint-proof. 


- Horizontal, vertical and side wall mounting. 


- End plates interchangeable for face mounting. 


1 
2 
3 
4. Removable base. 
§ 
6 


. Standard NEMA dimensions. 


7. Standard or glass insulation. 


BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 


Arrows indicate air travel over ENTIRE ; r ; nei ti. 
EXTERIOR of Baldor Streamcooled motor. District Offices in Principal Cities 


Building Resistance to a Force 


Pr nae 
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at the specific request of the government, have | ey 
announced by E. I. du Pont de Nemours & Co. 
Work on the project, estimated to cost approxima. | 
$20,000,000, is to start immediately. The plant, 

tract of about 1,000 acres adjacent to the Sabine ri\ 
in southeast Texas, is to be about three miles sovt! 


ENGINEER THE PRODUCTION OF of Orange. Manufacturing is planned to begin 


twelve months. 

Precision -Pintshed Maguire Industries, Inc., has purchased from tix 
FABRICATED FORMS Burgess Battery Company all common stock of the 
50-year old Thordarson Electric Manufacturing 
Company of. Chicago and Antioch, as announced by 
Russell Maguire, president of Maguire Industries. This 
is the second major expansion for this organization this 
year. Mr. Maguire has been elected a director and 
president of Thordarson to succeed Jackson Burgess, 
who has resigned. Bartlett Pinkham and Eugene |) 
Powers, directors of Maguire Industries, have als: 
been added to the board. The Thordarson Company 
will continue to operate as a separate entity. Recent), 
Thordarson has produced only industrial and specialty 
transformers and public address amplifying apparatus, 
although long famous for its amateur and broadcast 
transformer equipment. Plans of the new management 
include a resumption of the manufacture of transform 
ers for radio equipment. Maguire Industries added 
the Columbia Machine Works, Inc., of Brooklyn, 
N. Y., in January. The latter produced foundry prod 

ucts, electronic equipment and centrifuges. 


from laminated phenolic tubing 


Alcor Manufacturing Company has moved its offices 
and plant to new and larger quarters at 4442-48 West 
Roosevelt Road, Chicago 24, III. 


Announcement has been made by J. R. Van Fleet, 

president of United States Vanadium Corporation, 

a unit of Union Carbide and Carbon Corporation, 

of the formation of a new division to be known as the 

“ = Metal Chemicals Division. This division will manu 

- _ eas facture and market inorganic compounds of certain 

, * metals including tungsten, molybdenum, vanadium and 

for electrical and WUE] functions others in the industrial field. J. A. Holladay has been 

aed mena Dae lige cores * elected a vice president of the United States Vanadium 

ricated to specifications. Such specified a Corporation and has assumed charge of this new divi- 

a a : ‘ sion. Production and sales will be under the direction 
day by LF technicians. They apply engineer- : . ’ 

ing skill to produce the usual and unusual of A. J. Gailey, manager. Mr. Holladay’s headquar- 

Cr a meet tee ters will be at 30 East 42nd St., New York 17, N. Y. 


UCM me ee Dr) ‘ £4 sais? . ‘ ; Gallic NY 
pry lr metig abiaaapctrnt —be: Mr. Gailey’s address is Box 519, Niagara Falls, N. Y. 


wire, or write Lamicoid Fabricators Inc. : . i 
3600 Potomac Av. Phone: Capito! 1500 Chicago 51 U. S. Industrial Chemicals, Inc., has acquired the 


exclusive manufacturing and sales rights of the PiB ff 
Chemical Company, makers of PiB liquid insulation. 
according to an announcement by L. A. Keane, vice 
a president of the former company. PiB provides all- 
: 


around protection as a corrosion preventive, supple- 


i D f A B K i C ATO F S i hk C- mentary insulation and water-proofing agent for motor 


suidiess Fobdicsthes tor: Wes tabubeeet Co. boats, tractors, farm machinery and pumps, as well as 
other contrivances powered by internal-combustion en- 


Specialists ll FUEL Bs “’ 4 | gines or electric motors. Other uses being developed 


for PiB, include water-proofing for exposed wiring. 


Ma Wee OE and papers All trustees and officers were reelected at the annua! 


i , ipni | meetings of the corporation members and of the Board 
ea! and Graphic ET |. of Trustee-Directors of Underwriters’ Laboratories, 


Inc., held April 6 at the principal office and testing 
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Men of the U.S. Army Signal Corps say that no mat- 
ter where they run their lines,“‘It’s ercher too hot or 
too cold.” To make sure equipment can take it, the 
Corps runs the five-cycle humidity test. 

They were giving this test to a Thermador trans- 
former. They put it into a chamber, pressed a button 
to get the bleak 50° below. They pressed another 
button, the thermometer shot to the 197° of a blazing 
equatorial noon. Five times they raised and lowered the 
temperature. They watched, through the glass doors, 
water dripping onto rhe transformers—condensation. 

After forty-eight hours they took an ice pick to get 
at the terminals. 

They wiped them dry, connected the current, threw 
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Torture Test - DOUBLED! 


The story of a transformer yanked back and forth from Pole to Equator 














on the switch. If, after this torcure, the transformer 
could take 2,000 volts it would pass the test. They gave 
it not 2,000 bur 4,000 volts, doubling the test—and, of 


course, it took it! BUY MORE WAR BONDS' 


THERMADOR ELECTRICAL MANUFACTURING CO. 
5119 South Riverside Drive + Los Angeles 


THERMADOR 
TRANSFORMERS 


DEFEAT HEAT COLD HUMIDITY 
























TAKE A station in Chicago. Reports of the officers and depa: Pl 
ment heads regarding operations,in 1944 were approve: m 
STEP UP TOWARD for the customary circulation to manufacturer-clients uf 
and others. The by-laws were amended to provide fi C 
be Re oO D ui Cc T one additional member of the Board of Trustees follow at 


ing which W. E. Baldwin, of Montreal, Manager fo 

ad E R 3. - ¢ T i re | & Canada of the Continental Insurance Company, of 
the America Fore Group, was elected. For some year 

WITH Mr. Baldwin has been chairman of the Board of Direc 


tors of Underwriters’ Laboratories of Canada. 
Maid-O-Mist, Inc., has moved its offices and factor) 
to 3217 N. Pulaski Road, Chicago 41, IIl. 


Three new sections have been formed for the develop 

COILS UP TO 300 LBS. PER INCH OF WIDTH ment and research division of The International 
ALL CARBON AND ALLOY GRADES Nickel Company, Inc., according to an announce- 
WIDE RANGE OF PHYSICALS ment of T. H. Wickenden, manager of that division. 

EXTREMELY CLOSE TOLERANCES [he new sections are industrial chemicals section to 


anon or terene «ene he headed by O. N. J. Fraser; corrosion engineering 
HUNDREDS section, with F. L. LaQue in charge, and iron and 


my GAUGES ms 001 a ES non-ferrous casting section headed by Donald J. Reese. . 


























































The firm name of James W. Doyle, Inc., has been 
changed to The Gramer Company, 2734 North 
Pulaski Road, Chicago 39, IIl. 





Having received the WPB “green light,” Casco Prod- 
ucts Corporation, Bridgeport, Conn., has announced 
that it has started production of its quota of heating 
pads. According to A. O. Samuels, vice president anc 
general manager of the company, the pads will be 
| distributed through department stores, hadware stores, 
drug stores and other dealers who will cooperate in 
satisfying critical need first. 








Announcement has been made by J. P. Coe, general 

manager of the United States Rubber Company that 
| fifty-three new synthetic rubbers were produced in the 
three synthetic rubber plants operated by that com- 
| pany during 1944. Of these new rubbers eight types 
| have been adopted for regular use in the manufacture 
| 






of rubber insulation of electric wire and cable, porous N 
| rubber storage-battery separators, asbestos sheet pack- m 
| ing, and pressure-sensitive adhesives. During the past T 
vear 14 million pounds were made for these special ec 
purposes. Of the other 45 types, many are being evalu- ec 
| ated and it is expected that additional uses will de- ca 
velop. This work is being carried out under the super- 
| vision of Rubber Reserve Company as part of the ° 
| government's synthetic rubber program. ° 
Enemy Alien Patent Abstracts . 
At ELECTRICAL MANUFACTURING Office A 
The editorial office of ELEcTRICAL MANUFACTURING fi 


has acquired a set of the Abstracts of Mechanical and 
Electrical Vested Patents from the Office of the Alien 
Property Custodian. These comprise volumes I, II, 
and III, including classes 1 to 225. The classes are 
those employed by the Patent Office in its normal op- 
erations. The volumes are completely indexed. 

ss ELECTRICAL MANUFACTURING invites any of its 
GIVES MAXIMUM PRODUCTION PER TON | readers who may not otherwise have access to these 
THE COLD METAL PRODUCTS CO. documents to come to the editorial office and make use 


SUBSIDIARY OF THE COLD METAL PROCESS CO., Youncstown, OHn10 ol them here. Lhis would be practicable especially for 
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Plastic electric control grips, designed, 
molded and assembled by Plastic Man- 
ufacturers, Inc. for Sperry Gyroscope 
Company. They typify a wide range of 
war products that suggest peacetime 
applications. 


When LIFE DEPENDS 
ON -S—P_€-€_-0! 


No one has higher regard for the 60th part of a 
minute than the turret gunner in a military plane. 


These molded plastic gun grips reduce time- 
consuming motions for him by providing fingertip 
control over a variety of tasks. Multiple switches 
incorporated in each grip permit the gunner to 

* operate sighting mechanism of the turret... 

* fire a pair of machine guns... 

* maintain communication with crew members... 


An automatic safety switch prevents unintentional 
fring of the guns. 


The plastic material used has dielectric properties 
which make insulation of switches unnecessary and 
prevent short circuits. It is outstandingly good for 
extreme high and low temperatures. Grips have 
high impact qualities and durable finish, are light 
in weight and have a “comfortable feel”. 


Engineering “know how”, molding experience and 
modern facilities enable us to produce and com- 
pletely assemble precision, parts and 
products in volume for military needs. 
Perhaps this combination can provide 
solution for some of your product 
problems—now and post-war. 


TRACE MARE 


Reg. U. 8S. Pat. Off. 


Send for a copy of Folder File EM 5, outlining our plastic services. 


PLASTIC MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
MOLD MAKING * INJECTION & TRANSFER MOLDING * COMPLETE ASSEMBLY 


Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
meee CANADA—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal; 920 Second Avenue, Seattle smmmauns 
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For( THIS) Kind of Uniformity 


Investigate (THIS) Kind 


of Compound Melting Tank 


When choosing any size or shape of compound melt- 
ing equipment, remember this cardinal principle... 


Wide distribution of multiple heating circuits, 
scientifically distributed throughout all side- 
wall and bottom areas of the tank or kettle 
will result in lower wattage per square inch 
of. tank surface and safe and UNIFORM tem- 
perature of the material being heated. 


Therefore, heated compounds will be less likely to 
become cold and lumpy in certain areas or car- 
bonized and burned in others. 


Production will be more steady and lower operat- 
ing cost will be achieved. 


“Time out” for equipment maintenance or repair 
will be reduced or eliminated entirely over a period 
of years and lower maintenance cost will be 
achieved. 


The resulting longer useful life of the equipment 
will reduce annual depreciation charges. 


All these advantages are the result of low heat 
concentration as designed into every Sta-Warm com- 
pound melting tank regardless of its size or shape. 


This basic “Sta-Warm 
Method” of arrang- 
ing heating circuits 
and heat control has 
been chiefly respon- 
sible for placing so 
many Sta-Warm heat- 
ing tanks on so many 
of America’s most ef- 
ficiently geared pro- 
duction lines. 


STA-WARM 
ELEC. CO. 


565 N. Chestnut St. 
Ravenna, Ohio 


Complete Equipment for 


Heating, Pouring, Conveying Compounds 


those readers in the vicinity of New York City. 
those near Chicago, the Office of the Alien Prope:ty 
Custodian, 311 Field Building, Chicago 3, Illinois, 
would be more convenient. 

The purpose of publishing these abstracts is to facili- 
tate the use of the patents, previously owned by eneniy 
aliens and seized early by the United States in the 
present war, by American citizens and industry. For 
this purpose a nominal fee of $15 per patent is charged 
when licenses are obtained from the Custodian. 

A copy of the index to all volumes may be obtained 
from the Office of the Alien Property Custodian. 


Westinghouse Forms Gas Turbine Division 


Westinghouse Electric & Manufacturing Company an 
nounces the formation of a,new Aviation Gas Turbine 
Division to manufacture combat aircraft for the U. S 
Navy and for such civilian applications as may be sub- 
sequently developed. The design based wholly upon 
American experimentation and development features 


G. H. WOODWARD R. P. KROON 


straight-line placement of the four major components, 
compressor, combustor, turbine and jet nozzle. George 
H. Woodward, formerly manager of the Company's 
New Products Division at East Pittsburgh, will be 
manager of the new Manufacturing Division. Reinout 
P. Kroon, who headed a staff of engineers instrumental 
in the design of the new engine. has been named mana- 
ger of the Engineering Department of the new Division. 


X-Ray Semi-Centennial 


Fifty years ago Wilhelm Roentgen announced the dis- 
covery of X-rays. At the time he was just fifty years 
old. The General Electric Company marks the semi- 
centennial of the X-ray and the centennial of its dis- 
coverer. 

Widely misunderstood for years following the dis- 
covery, X-rays for some time were applied chiefly in 
medical and surgical diagnosis. More recently, how 
ever, Roentgen’s invention has been applied also to 
physical and industrial purposes. In the current war, 
the art of X-ray inspection has contributed materially 
in supplying equipment for the pulverization of Ger 
man cities including Munich where Professor Roentgen 
once carried on his researches. One of the tools fo: 
modern industrial radiography is a_ 1,000,000-vol! 
shock-proof unit capable of inspecting steel plates & 
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VARNISHED GLASS TUBING: TURBO SLEEVINGS: simplify WIRE IDENTIFICATION MARK- EXTRUDED TUBING: 
provides a solution for motor service and repair of complex ERS: are available in two types smooth w 
wiring and cabling subjected to 


sieeving capable 


a 
equipment ny ava range >f tab and sleeve these markers ARAL L jing the gors of 
a 


high ambient temperatures oT vivid colors are available el ta) are easily ipplied and assure treme temperatures 


electric strength _is high and tification and tracing is simpl PY tauatehal aa) egit ty Supplied ere 


mechanical properties are unim Lire | service nd repair $ » any color and marking, they 5 a temperat e assure 


paired n unventilated applica expedited permit identification of aie nd jependat ir 


tions cobles t fal ond haa rods 


...and proves its outstanding dependability 
in every type of critical electrical installation! 


The exceptional functional svitabilities of 

TURBO insulation sleevings are exemplified 

in airborne installations offering specific 

characteristics for meeting diversified re- 

quirements of altitude and climate. They 
ere available in four types. 


Other products importantly utilized in the aviation field 
ore Varnished Glass Tubing for resistance to high heat, 
and Flexible Varnished Oil Tubing for use in the pres- 
ence of chemicals, vapor, humidity and moisture. 
identification Markers are also widely applicable for 


Equi er relink ties alimeah , visual identification of pipes, tubing, contre! rods, cables, 
pment wiring solutions—r + control, communica- 


dene, ofc. invelving eubscere temperature sv eienes etc. Thus, by the extensive use of these insulation 


by TURBO Extruded Tubing. This material is immune to 
embrittlement in severe cold, retains dielectric strength 
and flexibility. It is unaffected by vibration or mechan- 
teal shock, and is available in a diversity of sizes. 


products for extremely critical requirements, TURBO is 
recognized for its dependable attribute in all fields of 
electrical endeavor. Write for the free TURBO Sample 
Board with specimens and sizes of each. 


BRAND & COMPANY 


NG AND SATURATED SLEEVING @© VARNISHED CAMBRIC ®© PAPER AND TAPE ® MICA AND MICA PRODUCTS 


276 FOURTH AVENUE, NEW YORK 10,N. Y. 323 W. HURON STREET, CHICAGO 10, ILL. 


WILLIAM 


TuesO O11 T 
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What Makes the , 


in the 400’s Headlight? 


An “EMC” Fractional 


Horsepower Motor 


NEXT TIME you see the ge head- 
light of a Streamliner 1i the ‘‘400"’ 
sweeping ahead in a Pashing figure 8, 
it may interest you to know that its move- 
ment is powered by an ‘‘EMC’’ Motor. 
It is a 1/20th H. P. 2-speed Universal 
pe, with double worm and wheel re- 
ucing gear. 
Solving involvea problems requiring frac- 
tional horse ower ap lications is a spe- 
cialty at MC’”’ nd from drawing 
board to finished motor, every “EMC” 
custom-built unit is checked, tested, and 
rechecked by expert craftsmen. 


Ask for service sheet and 
complete information. 


ELECTRIC MOTOR CORPORATION 


1204 State Street . Racine, Wisconsin 


detent nec ii 


No. 500 EMC.1/20th H. P. 
2-Speed Universal type, with 
Double Worm and Wheel 
Reducing Geor. 


TRADEMARK 


CY REGISTERED 


CUSTOM.ByiLT FRACTIONAL H. woTOR 


BRAININ 


ELECTRICAL 


RUETAS 


The Right CONTACT 
Pp ‘ ‘A ° -made 
for NOW and POST-WAR 


In planning fer the -post-war period, Brainin 
Electrical Contacts can play an important part 
im your preduction ideas. They will insure greater ' 
efficiency for your electrical equipment, and hold 
contact burning and replacements te a minimum. 


The experience and skill of our technical staff 
enable us te advise you on productien, new ap- 
plications, and redesign of existing products. 
Send us your requirements in detail and your 


preblem will receive our most careful attention. 


| phases of rail operations. 


' soon as it can be made available. 


| distances as great as sixty miles. 
Railway is studying the possible application of this 





inches in thickness. Equipment of this kind has s\ip- 
planted the use of radium which for years was the only 
X-rays. Larger machines using 2,000,000 
voks with correspondingly greater penetration are a so 
in use and a giant employing 100,000,000 volts las 
been built, but particulars are shrouded in military se- 
crecy until the war is over. 


source of 


Road Tests for VHF Railroad Radio 


A highway truck equipped to simulate a railroad loco- 
motive, so far as electrical properties are concerned, 
has been cruising within a radius of ten miles from the 
radio and electronic laboratories of the Bendix Radio 
division of Bendix Aviation Corporation. The purpose 
has been to test newly designed radio equipment in- 
tended for use in railroad operation. No only are the 
relative merits of AM and FM equipment studied, but 
the influence of terrain and structures upon the dis- 
tance and quality of reception and transmission are also 
noted. These tests are a part of a program of research 
and development of very-high-frequency communica- 
tions equipment. Test runs by seven railroads with 
specially designed VHF equipment have indicated that 
radio equipment could contribute efficiently to many 
Some of these lines have 
indicated their intention to install VHF equipment as 
Among others, the 
Pacific Electric Railway recently demonstrated the use 


| of this equipment in obtaining solid coverage within an 


average 35-mile radius of downtown Los Angeles. In 
favorable locations, communication was possible over 


The Pacific Electric 


method for use in expediting train movements over its 
system and for communications to work trains and 
emergency vehicles. 


Drinking-Water Coolers 


A Recommended Commercial Standard for self-con- 
tained, mechanically-refrigerated, drinking-water cool- 
ers, designated as TS-3921, has been distributed by the 
Division of Trade Standards; National Bureau of 
Standards, Washington, D. C. This standard was sub- 
mitted by a committee of,the Water Cooler and Drink- 
ing Fountain Manufacturers .Association. It contains 
recommended standard -sizesand+finimum capacities, 
various requirements-of design arid tonstruction, stand- 
ard capacity ratings and’ methods’ df rating tests. 


> 


Industry Cuts Government RQueckypenypes 


Practical accomplishments in simplifying and reducing 
the number of government questionnaires are reported 
by a committee jointly sponsored by various business 
organizations including the U. S. Chamber of Com 
merce, the National Association of Manufacturers and 
the National Industrial Council. F. Stuart Fitzpatrick 
of the U. S. Chamber of Commerce is chairman o! 
the committee. 
The following typical: examples 
work are given in the report: 
Merging of early procurement procedures and the 


of the committee’s 
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| PACEMAKER 


ROEBLI 


Which Magnet Wire Insulation / 
Best Serves Your Needs? 


ONE FOR EVERY PURPOSE 


Single, double or triple cotton 








Asbestos tape and cotte 
Silk @ Enamel 
Vinyl acetal synthetic (Roevar) 
el and Silk 
Enamél and Cotton 


Paper ®@ Eng 


*herglass (Roeglas) 


ROEBLING HAS IT: 


MAYBE IT’S A NEW electrical device still on 
your drawing boards... or a product you’re 
making now. But if it uses coils, it needs mag- 
net wire with correct insulation ... the kind 
you get with Roebling Magnet Wire. 


One of the many insulations available with 
Roebling Magnet Wire will match your speci- 
fications exactly—for toughness or flexibility 
... resistance to moisture, abrasion or corro- 
sion ... dielectric strength and stability ... 
small space factor ... or safe operation at 
exceptionally high temperatures. 


Made of fully annealed, high conductivity 
Apparatus wire > 
—synthetic rubber (> 


insulated, Ca 
braided 
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copper — Roebling Magnet Wire conductors 
are uniformly “dead soft’. That’s what makes 
for fast, easy handling and winding. 


And remember Roebling’s engineering and 
research facilities ... always at your service. 
Write today for Magnet Wire catalogs. 


Branches and Warehouses in Principal Cities 


WIRE RO’E AND STRAND * FITTINGS * SLINGS 
ELECTRICAL WIRES AND CABLES * COLD ROLLED STRIP 


JOHN A. ROEBLING’S SONS COMPANY 
TRENTON 2, NEW JERSEY 

WIRE CLOTH AND NETTING * SUSPENSION BRIDGES AND © 

CABLES * HIGH AND LOW CARBON ACID AND BASIC 


OPEN HEARTH STEELS * ROUND AND SHAPED WIRE * AERIAL WIRE 
ROPE SYSTEMS * AIRCORD, SWAGED TERMINALS AND ASSEMBLIES 


Rubber-jacketed 
flexible cords 


WIRE 


PRODUCTS 


Make Plans Now... 
for the coming PLASTIC ERA 


é% 


Consult ROGAN 


Here at Rogan, seasoned engineers are ready and willing to 
assist you in determining your post-war Plastic require- 
ments. 

Whether your peacetime products are to include elec- 
tronic equipment, electrical appliances, stoves or what have 
you, the Rogan Organization will gladly provide cost-free 
advice on all phases of plastic production. 


Send Us Your Specifications Today! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
2001 So. Michigan Avenue CHICAGO, ILLINOIS 


GIVES YOU 
LTl- egg 


The Dynamotor designed to 
insure maximum efficiency at 
all operating altitudes and 
temperatures. 


Winco Dynamotors are regular- 
ly available in standard outputs 
and sizes . . . special Winco 
Dynamotors can be designed to 
meet your exact need. Our free 
Advisory Engjneering Service is 
yours without obligation. 

Why not consult us? 5 E 
SON » om \S 


MAT Tey 


WINCHARGER CORPORATION - SIOUX CITY IOWA 


} 


} 
| 
| 
i 


| ated late last year. 


development, refinement and adoption of standard 
and workable report forms to collect accurate and 
essential procurement information. 

Reduction of burden involved in the basic mont)|\ 
and annual financial reports of the Office of Price 
Administration (Forms A and B) accompanied by 
an examination of the need and use of such basic 
financial data by the OPA. 

Development of standard reporting procedures to 
enable fair, accurate and fast termination and settle- 
ment of war contracts. 

Exploration of business needs for postwar basic 
industrial statistics and the definition of public in- 
terest in governmentally collected economic statistics. 

Joint development of reporting methods for the 
establishment of reconversion prices in the field of 
consumers’ durable goods. 

Examination of the government’s proposed recon- 
version statistics program involving the resumption of 
the census of manufactures, the conduct of a special 
census of business and consumers’ income, savings 
and expenditures studies. 


Westinghouse Searches for Science Talent 


The fourth annual Science Talent Search sponsored by 
the Westinghouse Electric & Manufacturing Company 
and conducted by the Science Clubs of America was 
terminated in Washington recently with a five-day pro- 
gram during which forty talented high school students 
from fifteen states competed for a total of $11,000 in 
scholarships. Winners of the two $2400 Grand Sci- 
ence Scholarships, one for a girl and one for a boy, 
were Marion Cecile Joswick and Malcolm Kosover. 
The judges were Dr. Harlow Shapley, Dr. Steuart 
Henderson Britt and Dr. Harold A. Edgerton. 


Philips Patents’ Licenses Terminated 


The Hartford National Bank and Trust Company as 
trustee for N. V. Philips’ Gloeilampenfabrieken 
(Philips Incandescent Lamp Works Company) of 
Eindhoven, Holland, has announced that on July 1, 
1945, all licenses issued by the Radio Corporation of 
America under the United States patents of Philips will 
terminate. 

These important patent rights have flowed to Amer- 
ican industry for the last twenty years through license 
agreements (now terminated) with RCA, General Elec- 
tric Company and Westinghouse Electric and Manu- 
facturing Company. Licenses under these patents were 
also included in the license granted by the RCA to the 
government for war purposes. Many major radio com- 
munications equipment today incorporates principles 
covered by Philips patents. 

The trustee is taking steps to make the patent rights 
available to the government and industry under ap- 
propriate terms after the present licenses expire. RCA, 
General Electric and Westinghouse will continue to 
hold non-exclusive licenses after July 1. 

The Philips scientific laboratories at Eindhoven, Hol 
land, are among the most famous in the world. Eind 
hoven was overrun by the Germans in 1940 but liber- 
The scientific staff and the labora- 
tories were found virtually intact. 
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Building 
Tomorrows into 
Today’s Products 


lr George Washington could have 
owned a modern electric refrigerator, it might not be a 
museum piece today. Judging by performance tests of 
Mallory contacts for refrigerator motors, 194x’s electric 
refrigerator could have cooled the drinks and preserved 
the food of George Washington and be capable of perform- 
ing the same service for today’s guests at Mt. Vernon. 


Taking nothing for granted, a refrigerator manufacturer 
put Mallory, silver-faced steel-backed, standard SUR 32 
contacts to the following accelerated test—and translated 
service life into years of use. 


OPERATION HOUSEHOLD SERVICE CONDITION 
TEST CYCLES EQUIVALENT OF CONTACTS 


#1 1,556,000 85 years Good 
#2 2,134,000 171 years Good 
#3 3,075,000 168 years Good 
#4 3,230,000 177 years Good 
#5 3,277,000 180 years Good 


Mallory contacts are used on refrigerator motors to cut 
out the starting winding after full motor speed is obtained. 
Under adverse conditions, a refrigerator motor goes 
through fifty such operations in twenty-four hours. 
Speeding up the time interval to 512 operations per hour 
on five motors, running at 1750 R. P.M., it was dem- 
onstrated that Mallory contacts could operate perfectly 
for 85 to 180 years and still be in good condition. This 
again is indicative of the built-in quality of Mallory 
contacts which assures faultless service from standard 
contacts engineered to out-live the product for which 
they were designed. 


MALLORY STANDARDIZED CONTACTS 


STEEL- BACKED 


TYPE SUF TYPE SUR TYPE SVF TYPE SVR 


These Mallory contacts are manufactured by a 
patented process which bonds the silver face 
directly to the steel back . . . carry higher cur- 
rent without overheating. Steel backs are nickel 
plated to resist corrosion. Write today for 
factual information on Mallory contact and 
contact assemblies available in standard sizes. 


METER; A 


ELECTRICAL CONTACTS AND CONTACT ASSEMBLIES 


‘ 
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RECONVERSION PROGRAM 
OUTLINED 


The War Production Board’s V-E program for the 
progressive freeing of the national economy from war- 


| a ) p FOR YOUR 
time controls was outlined recently by the Board’s chair- 


PRODUCTION SCHEDULE man, J. A. Krug. 


“The WPB controls affect almost everyone,” said 


ya Mr. Krug, “and their relaxation and revocation must 


Tae 


@ On America’s production 
lines, Klein pliers are helping 
manufacturers keep ahead of 
stepped-up schedules—help- 
ing workers do a better job. 


These high quality tools are 
hammer forged from tool steel 
made especially to our analy- 
sis. Each pair is individually 
tempered, adjusted and tested. 

In the complete Klein line, 
you will find pliers in a wide 
variety of sizes and types to 
meet the many highly special- 
ized needs of industry. 


If you do not have a catalog 
of Klein quality equipment— 
write for one. 


ASK YOUR SUPPLIER 


This catalog, il- 
lustrating and 
describing the 
wide variety 0 
Klein pliers, will 
be senton request. 


Since 1857 
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AVENUE CHICAG ie ILLINOIS 


> | be handled in such a way as to avoid, to the greatest 


possible extent, the dislocation and confusion which 
might otherwise characterize the changeover from our 
present unprecedented war production to the manufac- 
ture of more civilian goods. I want to stress again that 
the war job will not be over on V-E day. Procurement 
for the major military effort against Japan will be 
enormous. The first duty of WPB is to see to it that 
these demands are met on schedule and to make cer- 
tain that only those resources which are not needed for 
the war with Japan and for essential war-supporting 

production and activities are released for reconversion to § 
civilian production. The program must be extremely 
flexible and the relaxation of controls will be gradual.” 

The WPB reconversion program will be implemented 
by the following procedures, which will be perfected 
and put into effect at various times after V-E day, their 
timing depending upon the actual programs of military 
cutbacks : 

Cutbacks will be handled, wherever practicable, in 
such a way as to distribute equitably the production load 
throughout the nation. 

Positive assistance through controlled material allot- 
ments and preference ratings for new or additional 
production of a very limited number of civilian products 
now in such short supply as to endanger the war- 
supporting economy. 

Measures to facilitate rapid reconversion through 
positive assistance for tools, equipment, construction, 
and long lead-time materials and components needed to 
begin large-scale production promptly when further cut- 
backs occur. 

Suspension of most of the so-called “rating floors” 
which now prohibit the acceptance or delivery of mate- 
rials, components and equipment on unrated orders. 
There may be some exceptions in the case of scarce com- 
modities and components. 

“Open-ending” CMP (the Controlled Materials 
Plan), by permitting the deliyery and acceptance of 
controlled materials (steel, copper, or aluminum) with- 
out allotments, subject to preference at mills and ware- 
houses for all orders covered by allotments. 

Relaxation or suspension as quickly as practicable of 
a substantial number of WPB’s “L” and “M” Orders 
that now prohibit or restrict production and distribu- 
tion. WPB will continue to limit the production of 
some goods requiring materials still in scarce supply. 

Revocation of most of the conservation orders specify- 
ing materials to be used in making certain products. 

Some relaxation in the construction order L-41 to 
permit the most urgently needed civilian construction. 

Take steps to insure that, where production is author- 
ized on a restrictive basis; small business and new 
producers are given full opportunity to participate. 

Introduction of a simplified priority system to replace 
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--.call Westinghouse 


Control properly selected and applied 
makes it easy to put motors through their 
paces ... to stand up and deliver. Application 
of control can be greatly simplified also by 
making one supplier responsible for the entire 
motor drive. 

Westinghouse motor control not only 
covers the entire range of standard a-c and 
d-c controls and accessories for every type of 
drive, but many specialized types of control 
like those shown at left. Regardless of the 
job, you are assured of a completely co-ordi- 
nated installation. Call your Westinghouse 
office, or write Westinghouse Electric & 
Manufacturing Company, P. O. Box 868, 
Pittsburgh 30, Pa. J-60587 


Selection of Westinghouse 
standard motor control is 
greatly simplified by this 290- 
page Buying Data book. If you 
do not have a copy, phone 
or write your Westinghouse 
office for Catalog 7000. 


Westinghouse 


PLANTS IN 25 CITIES ... OFFICES EVERYWHERE 


Motor Control 
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CMP and other priorities at the earliest possible dite, 


BS eakable ila Gilad Procedure for authorizing construction or production 
a . . . . . . e 
@ in certain local areas, as exceptions to nationwide lirni- 
i aedaeesineainiameaa 


SWITCHES 


tation orders, to permit utilization of labor and re- 
sources that cannot practicably be used for war pro- 
lite duction or civilian manufacture not under limitation or- 
or ae ders. WPB will continue controls over tight materials, 


pumos; 

hair dry- 

nase ot 

tric scales: ‘ . . No + 
actuating Substitutes in Signal Equipment 


devices. 
1 AMP —f — . . e 
pilot service: 20 AMP — for The U. S. Army Signal Corps has made substantial 


vending mas 10 AMP — for elevators; con- = ‘ . . ¢ . ° 
chines: tom: water heaters: wer a contributions in devising substitutes for strategic mate- 


Potion: ties feed and speed chinery: _stok- sale eintind fae glemal equi This | 
alarms controls; farm ors: satety rials needed for signal equipment. lis program has 
: machinery; rail- devices; Com- : : : : j y 

. munication as , Cc », ~ 
road signals icati included basic research in developing new alloys, ce 


systems. 


Torally enclosed. Double Throw Units ramics and glass and the work of testing and trying 
SU FAR OOS. Fe- Also Available scores of substitute materials in practical application. 
conse without Sail The method has evolved many successful substitutes 
else to break’ Ex: which have saved vast amounts of critical material, 
lutely silent! These substitutes include: 

switches adaptable. ( Low grade mica for low-voltage capacitor uses. 


almost any control 


job. Try them! See for Plastic materials for flashlights and signal lamps and 
yourself their superior M ‘ ° ° e ° e . 
performance. special light projectors. Plastic. insulation for wires. 
All f 

sizes urnished : . . - . 
with or without stand- Magnesium instead of steel or aluminum or wood 


ard tilting mechanisms 


Quick deliveries! in radio chassis, antenna masts and antenna mounts. 


Plasticized ceramics developed as a substitute for 
35 AMP — fo 65 AMP — extra i ; f “a 
SAME. for heavy duty: ‘ideal mica in the manufacture of condensers. i 
nen eounepte: ond etner Gees oft Insulators made of glass instead of certain critically 

i hiner tough jobs — : r 

built for heavy relay required.¢ short ceramics. 
loads. _ ° 

Vibration absorbers, or:shock mounts, made of sub- 


stitutes for rubber. 





DURAKOOL, INC. 


ELKHART, INDIANA 


TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


ASTM Standards for Consumers 


Under a policy recently adopted by its executive com- 
mittee, the American Society for Testing Materials 
will extend its procedures to include standard tests and 
specifications for ultimate consumer goods. The execu- 
tive committee stipulates only such goods will be dealt 
with ds permit of definitions, test data and test limita- 
tions which can be measured by engineering methods. 
It is not intended to engage in the formulation of design 
specifications. 

The successful development of standards in the ulti- 
mate consumer goods field will require more factual 
knowledge concerning the wants of consumers and more 
basic data on use values than are now available. Ac- 
cordingly, arrangements are being made for the estab- 

| lishment of a project within the Society for the develop- 

ment of techniques for obtaining knowledge of consumer 

NEED SPRINGS For WAR JOBS wants and for accumulating. data on which to base speci- 
fications and methods of test for ultimate consumer 
goods. This project will be an important aid in the 
implementation of the entire program and will neces- 
for direct war or sub-contractor requirements. | sarily utilize social, psychological, economic and _ sci- 

entific approaches. 


PUM LPAI AIIM =o tr cnmi e 


V 4) 4 At a meeting in Buffalo on April 16, The American 
TREY] Be (4 Cae 6 rE eal ee - 
Aare ~teltomnchaie etretreeintisie se Ceramic Society, Inc., installed its new officers. C. For- 


Cuyahoga’s broad experience in designing and manufac- 
turing springs, wire parts and small stampings is available 
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“You know, Joe, Dad and I could 
sure use a paint like this in our plant 
after this mess is over” 


A hand grenade with a beautiful finish? Yes, 


American made hand grenades ARE beautifully 
finished with lacquer enamels to resist wear and 
corrosion. 


M&W’s paints, lacquers and enamels are on hun- 
dreds of war materials, from gas masks and bombs 
to airplanes. Each type of equipment has a different 
finish requirement and M & W has produced 


all of them to meet Government specifications. 


Although a bomb or a hand grenade can’t be called 
beautiful, a post-war refrigerator or automobile 
CAN! If you're thinking now about the finish 
of your post-war product, think M&W finishes. 
There are hundreds of them, designed to meet 
any requirement and to give your post-war product 
eye appeal. 


MAAS & WALDSTEIN COMPANY, NEWARK, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCH OFFICES & WAREHOUSES: 1658 CARROLL AVE., CHICAGO, ILL. ¢ 1228 W. PICO BLVD., LOS ANGELES, CALIF. 
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MERCOID 
ae 


There are several distinguishing 
features in these relays which make 
them particularly suitable for ap- 
plications where quietness and de- 
pendability for long periods of 
service are essential. 


They are equipped with mercury 
switches—the most reliable means 
for making and breaking a circuit. 
Mercoid hermetically sealed 
switches are immune to dust, dirt 
or corrosion and will last indefinite- 
ly without any deterioration. 


TYPE V TRANSFORMER-RELAY 
With Low Voltage Pilot Circuit 


Recommended for coal blowers, unit 
heaters, stokers, oil burners, electric 
heaters, air conditioning, refrigeration, 
; , and various industrial applications. 
Mercoid relays are different from 


conventional clapper type relays. 
There are no metal contact faces to 
hum or chatter. The contact cannot 
be held closed by residual magnet- 
ism.Varioustypesofrelaysavailable. 


Specifications sent upon request. 


TYPE W-6 RELAY 
For Panel Board Mounting 
Recommended for control of motors, 
valves, electric heaters, fire and burg- 
lar alarm signal systems, etc. 


THE MERCOID CORPORATION 
4211 Belmont Avenue 
Chicago, Illinois 


DONGAN 
“PM” TYPE 
CONTROL 

TRANSFORMERS 


Used on magnetic starters, breakers, cabinets, etc., 
for outside mounting where lower than line voltage 
is desired. Equipped with nipple and locknut for 
knockout mounting. Made in 50-60 cy.—460 volts 
primary, 115 volts secondary. F 


* 
DONGAN ELECTRIC MFG. COMPANY 


2979 FRANKLIN ST. 
& DETROIT 7, MICH. 


—— 


| The Dengan Line 


: : __ Since Nineteen-Nine ~ 








rest Tefft, president, Claycraft company, Columbus, 


* Ohio, was inaugurated as president and J. Edward 


Hansen, Director of Service, Ferro Enamel Corporation, 
Cleveland, Ohio, as vice-president. John D. Sullivan, 
Assistant to the Director, Battelle Memorial Institute, 
Columbus, Ohio, had been reelected to the position of 
treasurer and Ross C. Purdy as general secretary and 
editor, a position which he has held for twenty-five years. 

Edward H. Fritz, retiring president, recommended 
that a fund be raised to encourage the study of funda 
mental problems of the clay and silicate industries and 
that a technical secretary be employed to coordinate the 
development work of the members and to assist in 
organizing research projects. 


Drawing and Drafting Room Standards 


At the request of the War Production Board, the 
American Standards Association is starting to develop 
a series of American War Standards for drawing and 
drafting room practice that will correlate the practices 


| of the Army and Navy with those of industry. ASA 
| has long had a regular committee on Drawing and 
| Drafting Room Practice working under the joint tech- 
| nical leadership of the American Society of Mechanical 
| Engineers and the Society for the Promotion of Engi- 
| neering Education. 
| mittee have laid down the simple basic elements of the 
| subject. 
| proposes to carry the subject further into the compli- 
| cated realm of modern industrial production. 


Standards developed by this Com- 


This new work requested by the military 


The following subjects will be covered : abbreviations, 
methods of indicating and specifying threads, methods 
of lettering, drawing forms and sizes, graphical, dia- 
grammatic and schematic symbols, methods of indicat- 
ing and specifying materials, methods of indicating and 
specifying finishes, methods of dimensioning and in- 
dicating tolerances and methods of numbering drawings. 
Special emphasis is laid upon completing work on the 
first five subjects at an early date. 


| NEMA Information Center Has A Birthday 


| The Electrical Manufacturers Public Information Cen- 


ter recently observed its first anniversary. Organized 
to provide authentic information to newspaper and 
magazine editors, reporters, science, free lance and other 


| special writers, radio commentators, schools, libraries, 


motion picture producers, service men and others, it is 
receiving an increasing volume of inquiries. Three 
regular news services have been established, distribut- 
ing material to publications and to radio script writers 
and commentators. The staff prepares special articles 
for publication and assists in the educational and re- 
habilitation programs for service men. It is preparing 
a reference book on electrical chronology. Whipple 
Jacobs, president, Belden Mfg. Company, is chairman 


| of the Public Information Committee. 


NAM Introduces Patent Bills 


The National Association of Manufacturers has en- 
dorsed three new bills on patents recently introduced in 
Congress by Representative F. W. Boykin (D. Ala.), 
chairman of the House Committee on Patents. The 
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It’s the 


EXTRA SERVICE 


THAT HELPS ’EM GET AHEAD! 
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Designed and built into production machines, Veeder-Root 
Devices offer a potent sales-advantage to the machine 
builder... because they offer a valuable extra service to 
the user, keeping him posted on production at all times 
so that he can avoid shortages, delays, surpluses; 
anticipate maintenance;and fairly evaluate the efforts 
of individual operators. Those are attractive 
advantages in any market, and they all add up to 

what is described on the tag below as Countrol. 
To equip any machine with Veeder-Root Countrol 
a very simple matter. For Veeder-Root Devices are 
Mae.in scores of standard types for mechanical or 
feetrscal Operation. And each is compactly designed, 
simple drive connections, to fit into design 
fMitations without necessitating basic changes. Write. 


VEEDER-ROOT INCORPORATED 
Hartford 2, Connecticut 
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Silent operation of postwar appliances and electrical 
equipment will require Pilot Light assurance of ‘‘ON”’ 
and the added advantage of the animated eye appeal 
of light. Gothard’s broad line of Pilot Light Assemblies 
— developed thru both war and peacetime research — 
will provide the solution to that need. Beyond the 
scope of this broad line—Gothard engineers offer 
you ao wealth of Pilot Light experience to satisfy 
special requirements. Consult Gothard on your present 
and postwar plans. 


othard 


MANUFACTURING COMPANY 


1320 N. Ninth St. 
Springfield, Ilinois 


Model 1216 
takes 


© F Also available 


for NE48 and 
NE45 Lamp NE5! Neon Lamps 


RESISTANCE WIRE 


Produces fine resistance 
wire .0008” and larger in 
all standard and special al- 
loys for every resistance 
purpose. 


THE C. O. JELLIFF 
MFG. CORP. 


10 Pequot Rd., 
Southport, Conn. 


bills are intended to carry out recommendations made 
by the National Patent Planning Commission and are 
similar to proposals which have been advocated for 
some time by the NAM Committee on Patents. The 
major proposal, H. R. 2632, is one which would require 
the recording of agreements relating to patents. An- 
other bill, H. R. 2630, would provide for the public 
registration of patents available for licensing and the 
third, H. R. 2631, is a “20-year bill” which proposes 
that a patent shall terminate not more than 20 years 
after an application has been filed but keeping the term 
of a patent at 17 years. 


Consulting Chemists Issue Directory 


The 9th edition of the classified directory of the As- 
sociation of Consulting Chemist and Chemical Engi- 
neers, Inc., has made its appearance ahead of schedule. 
The book has been streamlined and its 108 pages in- 
clude reference lists, rearranged to provide convenient 
access to the scope sheets describing qualifications ‘and 
specialities of members operating in about 100 fields of 
chemistry and engineering, together with the names oi 
the companies with which the members are affiliated. 


Transcription of FM Discussion 


The discussion of the position of FM in the radio 
spectrum, which took place at the Winter Technical 
Meeting of the Institute of Radio Engineers, Inc., has 
been transcribed for general distribution. The tran- 
scription, containing thirty mimeographed pages and 
bound in a durable cover, is available at three dollars 
a copy, postage prepaid, and requests for it should be 
addressed to the IRE at 330 West 42nd Street, New 
Zork 18, N. y. 


Professor Alfred V. deForest, a member of the 
faculty of the Department of Mechanical Engineering 
at the Massachusetts Institute of Technology, and inter- 
nationally known engineer, 
died suddenly at his sum- 
mer home in Marlboro, 
New Hampshire, on April 
5. He was 56 years old. 
Professor deForest was best 
known in the engineering 
world for development of 
the Magnaflux Test, a mag- 
netic method of discovering 
defects in metals. He 
founded the Magnaflux Cor- 
poration of which he was 
president. On three occa- 
sions he had been awarded medals for his work on the 
strength of machine parts and the relation between de- 
sign, metallurgy, and the application of load in mod- 
ern machinery. Professor deForest joined the faculty 
of the Massachusetts Institute of Technology in 1934, 
as assistant professor of mechanical engineering and 
was promoted to the rank of professor two years later. 
For the past few years he had been engaged in impor- 
tant war research. 
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MAY DO §T BETTER 


This is the second in a series of four advertisements 
discussing the four major functions of permanent magnets 


MECHANICAL ENERGY 
from 
ELECTRIC CURRENT 
through 
PERMANENT MAGNETS 


The electric motor demonstrates how mechanical 
motion can be produced by the passage of an 
electric current with respect to a magnetic field 
set up by permanent magnets. Industry and 
science are making many profitable uses of this 
principle. 

Mechanical energy may be transmitted to elec- 
trons moving in space to cause them to take a 
desired direction. A permanent magnet has been 
used, for example, to change the path of a cosmic 
ray in a cloud chamber. X-rays may be simi- 
larly directed; or the path of electrons in a mag- 
netron tube can be changed. 

The permanent magnet may be used as a polar- 
izing agent, remaining stationary while mechan-- 
ical motion is obtained by varying the magnetic 
field through variations in the applied electrical 
energy. Telephone receivers, magnetic recording 
heads, polarized relays, armature-typeloud speakers, 
and some kinds of vibrators employ this principle. 

For specific applications of permanent magnets 
to your problems of product improvement, con- 
sult our engineers. For 35 years we have special- 
ized in the manufacture of permanent magnets 
and are today the largest plant in the world in 
this field. Write for copy of free technical book- 
let: “Permanent Magnets Have Four Major Jobs.”’ 


, THE INDIANA STEEL | 
PRODUCTS COMPANY 


6 NORTH MICHIGAN AVENUE + CHICAGO 2, ILLINOIS 


Specialists in Permanent Magnets Since 1910 





Yew Bulletins, Catalogs, Literature 


The sponsors of the helpful printed aids described here will promptly send 
data to any responsible engineer or executive who is engaged in product de- 
velopment. Write on your own letterhead, direct to the addresses indicated. 


Ceramic Capacitors 

An unusual display catalog which facilitates a prac- 
tical, working selection of ceramic capacitors is the 
Erco Capacitor Handbook. It mounts on nine red 
cardboard pages a total of 81-standard rating ceramic 
capacitor samples and illustrates special manufacturing 
processes and testing methods used to provide the 
solid silver coating for the condenser plates. Silver is 
applied on the tubes by a unique centrifugal painting 
process, controlled on each individual ceramic tube by 
a shadow micrograph which can gauge the coating to 
thousandths of an inch. Details on the use of high 
dielectric enamel outer coating and hand-applied color 
marks are also included, with ASA color code. Elec- 
trical Reactance Corp., Franklinville, N. Y. 


Paper Dielectric Capacitors 

Catalog No. 20 gives dimensions and details on a 
variety of types of paper dielectric capacitors, including 
cardboard, metal tubular and bathtub types, large and 
small rectangular and cylindrical container units, her- 
metically sealed types, ignition capacitors, screw- 
mounted types, radio jnterference. suppression filters, 
fluorescent lamp capacitors, 3-terminal network units 
and other capacitors for a-c applications. This 56-page 
illustrated guide to selection and use, contains some ap- 
plication notes useful to designers and engineers on 
practically any type of work where paper dielectric 
capacitors are involved. Special attention is given to 
energy storage capacitors for welding, flash photog- 
raphy and similar uses, also to high temperature 
and hermetically sealed units in glass tubes, and to 
glass-to-metal seals. A check list of factors affecting the 
design and a sample request form are included. Sprague 
Electric Co., North Adams, Mass. 


Ball Bearings 

Folder describes a new series of extra light, sealed 
ball bearings with illustrations of provision for com- 
plete protection of felt on outside and how the seal is 


kept within standard extra light dimensions. New 
seal, adapted to a wide range of operating conditions, 
is illustrated also a method for revitalizing the used 
lubricant in the bearing to extend its life. New De- 
parture Division, General Motors Corp., Bristol, Conn. 


Insulating Tapes 

A table of relative properties of eighteen different 
tapes is an interesting feature of this 24-page catalog. 
A chart includes samples of each tape which can be 
lifted off for closer examination, lists the type of back- 
ing, tensile strength, thickness, stretch, adhesion, in- 
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sulation, dielectric strength, electrolytic corrosion factor. 
chemical stability, electrolyte content and melting point 
characteristics. Fifty photographic reproductions show 
tape applications with a description of each operation 
and pictures and detailed information are included on 
quality control laboratory tests and various types of 
dispensers. Minnesota Mining and Manufacturing Co., 
Saint Paul 6, Minn. 


Soldering Tools 

Mailing folder broadside features a soldering unit 
designed for the new higher melting point solders, with 
nine attachments (plier, pencil and fork tools) also 
etcher attachment. Capacity, weight, wattage, operat- 
ing details. An electric brazer unit, an electric maker 
and an electric etcher are also illustrated. This folder 
also directs attention to a new 88-page handbook No. 
143 giving information on line of soldering equipment, 
wire stripping equipment, motor maintenance equip- 
ment, wiring devices and tools. Ideal Commutator 
Dresser Co., 1008 Park Ave., Sycamore, IIl. 


Wire-Wound Resistors 

Broadside folder combines a calendar and technical 
engineering data chart on wire-wound resistors. Con- 
struction details and characteristics, with outline illus- 
trations for use as a resistor guide. Also lists coil 
windings, transformers, radio television and electronic 
sub-assemblies and components, ignition systems and 
other products made by the company. Madison Elec- 
trical Products Corp., Madison, N. J. 


Timing Motors 

Folder broadside illustrates and describes some ap- 
plications that may be built around a self-starting 
synchronous timing motor, such as program clocks, 
stoker controls, time recorders, time clocks, draft regu- 
lators. Dimensional data and mounting details for ap- 
plication of motors made in standard speeds of from 
1 to 300 rpm. in all voltages and cycles. Reference is 
also made to a newly developed miniature motor of com- 
pact design and low current consumption for direct 
current. Hansen Mfg. Co., Inc., Princeton 3, Ind. 


Commutators 

Catalog, 20 pages, contains engineering and manu- 
facturing notes and dimensional data for riveted type 
commutators, also stock and price lists on high speed 
steel circular saws and cutters. This catalog indicates 
that present manufacturing is wholly for production 
requirements for original equipment builders and that 
commutators for service replacement are available only 


ELECTRICAL MANUFACTURING 





‘ROM PREWAR REFRIGERATOR DOOR PANEL...10 B-26 UNITS 
| .,..1TO AN IMPROVED LID FOR POSTWAR HOME FREEZERS 


] Better insulation, 2 Weight-saving and fast pro- 
saving in weight, duction were major require- 
greater strength, and | ments for the B-26 Storage 
reduction in as- Compartment Boxes. A 
sembly time resulted molded section, as used 
from the prewar in the Door Panel, with 
development of the | a hinged surface sheet 
Panelyte Refrigera- | for the door, both of 
tor Inner Door Panelyte, solved the 
Panel. problem. 


8 For compartment 4 Combining the principle of the 
dues to: Bot toe, molded Box section from the Storage 
lages, a surface sheet Compartment, filling it with an in- 
of Panelyte was sulating material, and cementing on 
cemented to the 3 a flat sheet, as was done with the 
molded Panelyte ; Fuselage Door, produces a single 


part, and the unit or double lid for home freeze 
mass-produced and 
delivered ready for 
installation. 


unitsand ice-cream cabinets. 
Sanitary, light-weight, 
durable, attractive and 
easy to keep 
clean, Panelyte 
lids are practi- 
cal and eco- 

namical. 


PERHAPS PANELYTE At present, we are producing molded and 

CAN SERVE YOU fabricated parts, sheets, rods and tubes, 

for war uses. Our facilities may enable 

you to increase production or reduce costs now, or increase the 

saleability of your postwar products. A discussion entails no 
obligation, Send for factual “Data Book,” 


( idsblic 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, 
Cleveland, Dallas, Denver, Detroit, Kansas City, Los 
Angeles, Mexico City, Montreal, New Orleans, 
Phoenix, Portland, St. Louis, St. Paul, San Francisco, 
Seattle, Syracuse, Toronto, Trenton, Vancouver. 


* MASS PRODUCTION OF SHEETS, RODS, TUBES, MOLDED 
FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, WOOD VENEER AND ASBESTOS BASE LAMINATES 
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Where shock and vibration are occasional or constant 
enemies—where precision and reliability must be main- 
tained—where fuses must give warning “soon, but not 
too soon.” 


ANTI-VIBRATION 


LITTELFUSES 


4 AB {Bakelite 
SAB 1 Enclosed 


4AG § Glass 
5 AG | Enclosed 


Glass enclosed 
Littelfuse (left ) 
shows 90° twist of 
element, protection 


from extreme vi- - 


bration; “goose- 
neck” at end.taking up expansion and contraction; 
Littelfuse Locked Cap Assembly. 


Bakelite enclosed fuse 

(right) is recommend- 

ed where severest over- 

loads might shatter 

glass. Get details on 
Littelfuse’s secure enclosures and cap locking. High 
mechanical strength, resistance to fatigue, and long vi- 
bration life are outstanding characteristics of these fuses 
in industrial and electrical fields. 


4A Gand 4A Bare 114” x 9/32”, 1 to 3 amps., 250 V. 
Max.; 5 to 50 amps., 32 V. Max. 5 AG and 5 AB are 
114” x 13/32”, 1 to 3 amps., 250 V. Max.; 5 to 50 amps.; 
32 V. Max. Originally developed for army, navy and 
aircraft services, these fuses are equally efficient in in- 
dustrial and electrical fields where shock and vibration 
are factors. In telephone shop testing equipment 4 
- A G Littelfuses are used for main fusing. 4 A B Bake- 
lite enclosed fuses have been found efficient for break- 
ing 125 volts on 25 KVA power supplies. Feel free to 
counsel with Littelfuse on fuse requirements from most 
delicate to rugged installations. 


FLITTELFUSE 


ee en Me ee 
4757 RAVENSWOOD AVE., CHICAGO 40, ILL. 
200 ONG ST., EL MONTE, CALIF. 


in certain sizes as listed. Han-Kor Inc., 1847 \j. 
Bethune Ave., Detroit 6, Mich. 


Wire and Cable 


Bare and tinned solid wire, flexible bunched copper 
wire, extra flexible stranded copper cables (pigtail 
cables), flexible braided copper cables and USN stand- 
ard braids are listed in the 22-page catalog which also 
includes U. S. Army specification and eight specifica- 
tions of the ASTM. Concentric stranded cables and 
automotive ground cables also shown among the illus- 
trations. Flexo Wire Company, Syracuse, N. Y. 


Push Button and Selector Units 


sulletin GEA-4254 shows a variety of push button 
units, selector switches arid indicating lights for built-in 
machine tool application. Twelve pages of illustrations 
with approximate dimensional diagrams on general 
purpose and oilproof units for standard duty and heavy 
duty. Application details parallel a total of forty-six 
illustrations besides a listing of interchangeable name 
plates with standard markings for push button units 
and selector switches. General Electric Company, 
Schenectady 5, N. Y. 


Small Motors and Gear Motors 


Folder lists shaded pole induction motors made in 
three skeleton types, 112 watts, 34 watt and % watt. 
Also gear reduction for skeleton type motors. Small 
motors in cast housings, %4 to “Yoo hp. for d-c also 
induction type shaded pole for a-c and series wound 
motors for a-c, d-c and ‘universal operation. Speed 
reducer units for same in spur gear or worm gear types. 
Universal and d-c motors, 4oo-hp, %5-hp, %o-hp. 
also shunt wound d-c motors for 12- and 24-volt ap- 
plication and 110 volts. A %-hp motor, 110-volts, d-c, 
shunt wound, is also included. A variation of the shunt 
wound d-c is listed as a special aircraft motor with an 
all-aluminum housing, 17 separate motor illustrations 
with dimensional diagrams and rating charts suggest 
the adaptability of each of these units to various appli- 
cations with modification of operating characteristics 
to fit the individual need. Over 3000 different gear 
combinations available for the standard gear boxes on 
the backgeared motors, and shaft sizes, speed, power. 
output and other mechanical and electrical character- 
istics can be changed to meet particular requirements. 
Speedway Manufacturing Company, 1828 South La- 
ramie Ave., Cicero 50, Ill. 


Resistors 

Four-page illustrated folder lists essential specifica 
tions for Regan unit and bank type resistors with glazed 
steatite cores. It also describes unit type resistor 
using a refractory cylinder core, for temperature up to 
1700 F. Techtmann Industries, Inc., 828 North Broad 
way, Milwaukee 2, Wis. 


Technical Data on Stokers 


A technical manual subdivided to include industry 
standards, recommended practices and technical infor 
mation respecting the installation and use of mechanical 
stokers and their auxiliary equipment has been prepared 
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HIGHLY RESISTANT TO 
SHOCK AND VIBRATION 


_..A GOOD RELAY TO KNOW! 


If any Relay type ever deserved the 
name “All-Purpose” it is Type 1OXBX 
of the Struthers-Dunn 10-frame series. 
While new and special types come 
and go, this popular 2P. D.T. relay 
continues in heavy favor with leading 
users to whom its extreme versatility 
on a wide range of applications holds 
strong appeal. From audio frequency 
circuits to motor control circuits; 
from naval battle announcing sta- 
tions where shock resistance is im- 
portant, to aircraft use where vibra- 
tion is a big factor, 1OXBX relays are 
performing competently and well. 

These relays are light, small, and 


sturdy. Highly electrically efficient, 
they deliver a lot of power for their 
size. Contact. pressures up to 50 
grams are available. Bakelite insula- 
tion is supplied for power circuit 
applications, and ceramic insulation 
for radio-frequency use. A-C coils to 
115v, 60 cycles; or d-c coils to 115v 
are available. Contacts may be in any 
desired combination up to and in- 
cluding 3 pole, double throw. All 
10XBX relays withstand 10G vibra- 
tion and are highly resistant to shock. 
Other relays of the 10-frame series 
are available in either single or three 
pole contact arrangements. 


STRUTHERS-DUNN, Inc., 1321 ARCH ST., PHILADELPHIA 7, PA. 


WRITE for the big Struthers-Dunn 48-page 
Catalog and Relay Engineering Data Book. 


STRUTHERS-DUNN 


DISTRICT ENGINEERING OFFICES: ATLANTA © BALTIMORE ¢ BOSTON © BUFFALO « CHICAGO « CINCINNATI ¢ CLEVELAND 
DALLAS e DENVER © DETROIT e HARTFORD e INDIANAPOLIS ¢ LOS ANGELES ¢ MINNEAPOLIS © MONTREAL 
NEW YORK e PITTSBURGH ¢ ST. LOUIS © SAN FRANCISCO e SEATTLE © SYRACUSE ¢ TORONTO © WASHINGTON 
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Electrical contacts are made in many forms, depending on 
the function of the contacts, the general type and design of 
the apparatus, and the relative cost of various contact forms. 


Because of the large number of types that are available 
it is not possible to list them here. However, their impor- 
tance in designing contacts must not be overlooked because 
it involves the physical characteristics of the material, manu- 
facturing processes, convenience in assembling, costs and 
other factors that contribute to a complete successful con- 
tact application. 

Closely allied with the contact construction is the selection 
of shape or contour of the contact surface, for example, 
whether flat, spherical or cylindrical. There are certain con- 
tact forms and shapes that experience has shown to be best 
suited for some types of applications, and in others it has 
been necessary to develop a different combination to meet 
the requirements of a particular application. 

The experience of Gibson Engineers as specialists in the 
field of electrical contacts is available to help you find an 
eficient solution to your contact problem. Consult us today. 


f 
124 


ar ree ory) 
Gipson Ecectric COMPANY 


8349 Frankstown Ave., Pittsburgh 21, Pa. 


I. 





alley morons 


The Choice of 
Leading 


Design 
Engineers 


; — DRIP PROOF 


| SPLASH DESIGN, has been the consistent aim of Valley 


Electric Corporation engineers through- 
out the years. The Valley Ball-Bearing 
Electric Motor of today offers definite 
buyer-appeal in efficiency and economy 
to the purchasers of your equipment. 
That is why prominent design engineers 
are incorporating Valley Ball-Bearing 
Motors in their plans. 


Ball-Bearing Motors 
44 to 75 Horsepower 





... because BETTER MOTOR DESIGN 





by an engineering and reseach committee and published 
by the Stoker Manufacturers’ Association, 307 North 
Michigan Avenue, Chicago 1, Illinois. The manual is 
issued in loose-leaf form to facilitate revision. It should 
be of value to all concerned with mechanical firing. It 
is available at a price of $1.00. 


High Speed Carbide Milling 


Two bulletins dealing respectively with grinding of 
cutters for high speed carbide milling and with the 
operations of such milling itself are available upon re- 
quest, designated Bulletins M-1376 and M-1377. They 
are illustrated and contain reference data in the form of 
tabulations, diagrams and photographic illustrations, 
The Cincinnati Milling and Grinding Machines, Inc., 
Cincinnati 9, Ohio. 


Heating and Melting Equipment 


Bulletin 038W illustrates several types of compound 
melters, wax dispensing pots and tanks, a wax dropper 
and stand, also bench pots for melting wax, with 
thermostatic control. Tables give capacities, ratings 
and prices for all types. One illustration shows the 
wiring design of an inner tank that constitutes the basic 
design for uniform heating featuring this line of equip- 
ment. Sta-Warm Electric Company, 565 North Chest- 
nut St., Ravenna, Ohio. 


Thermostat 


Bulletin 441T describes type K thermostat for con- 
trol of electric devices between temperatures of 1 
120 and plus 600 F. Made in various models, ‘! 
temperature control units have approximate differen- 
tials of .5 F to 1 F in liquid, sub-zero testing cabinets 
and mechanical convection ovens, and 2 F in gravity 
type ovens. Four pages illustrate construction, also 
one model equipped with pilot light. Details on elec- 
trical ratings, mountings and standard and special ap- 
plications, also a dimensional drawing. United Electric 
Controls Company, 69 “A” Street, Boston 27, Mass. 


Self-Lubricating Bearings 


Folder illustrates eight basic types of self-lubricating 
bearings, eight typical applications and lists seven ques- 
tions and answers about these press-formed, porous 
metal bearings made from metal powder. Of flexible 
design, there are more than 2500 “standard” bearings 
derived from the types described and in addition can 
be made in an almost unlimited variety of irregular 
shapes for special applications. Seven steps in their 
production are graphically shown. S. K. Wellman 
Company, 1374 East 51st St., Cleveland 3, Ohio. 


Transmission 


Folder describes three models of transmission for 
motorizing various cone driven machine tools and illus- 
trates how the “Multi-Motor-Mount” makes practical 
the adaptation of two models, one with a capacity of | 
to 5 hp, the other of 5 to 10 hp to almost any machine 
tool with cone drive. A third model has a capacity up 
to 30 hp. Thirty-six illustrations are used covering 


lathes, shapers, milling machines, automatic slotters, 
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PHOTO-COPIES by the mile § BF serrooucrons: 
speed B&O jobs... : 


DATA FOR 
ae 


The Baltimore & Ohio 
Railroad realized the war- 
time danger to many 
thousands of irreplace- 
able deeds, blueprints, 
documents and maps, and in 1942 
deemed it necessary to make and 
store duplicates at safe inland 
™ Se points. 
MAINTENANCE —_— With the vexing problem of vast 
OF WAY DEPT. terug <2 duplications before them, the engi- 
ee neering department immediately in- 
stalled one of the first Continuous 
ELECTRICAL er iss Ha Model G-13 Portagraphs produced 
>. : by Remington Rand. 
DEPARTMENT a In the first six months of opera- 
tion, 5400 feet of copies were pro- 
RELIEF ’ duced at a cost of less than $1,000. 
DEPARTMENT 4 Estimated cost of making them 
manually was $8,000. 

Meanwhile other ,departments, 

. including the Maintenance of Way, 

OPERATING Electrical, Relief, Operating, Com- 

DEPARTMENT mercial, etc., learned how many 
types of work Portagraph was do- 
ing, and the Engineering Depart- 
COMMERCIAL ment gladly took work for them — 
DEVELOPMENT copies of drawings, maps, and other 

papers of every description. 

Thus Portagraph, with its amaz- 
ing versatility, brought to its owner 
dollar economies and savings of val- 
uable man-hours far beyond those 
anticipated at the time of purchase. 

Write, phone or wire our nearest 
Branch Office for full details. 


5 MODELS FOR EVERY 
PHOTO-COPY NEED 


MODEL G-13 — Continuous — with a 42” width 
reproduction capacity. Unsurpassed for making 
photo-copies of tracings, drawings, maps, blue- 
prints and handling large volume copying. 
MODEL G-12 — Vacuum Seal — Sizes 30” x 40” 
and 40” x 60”. Ideal for making contact prints 
of anything drawn, printed or written. 
MODEL G-11 — 20” x 24” width. Contact photo- 
copies are inexpensive and easy to produce on 
the G-11 Portagraph. Inexperienced operators 
obtain perfect results using G-11’s electrical 
micro-matic timing switch. 
MODEL G-10 — Excellent for general office use, 
copies any ‘record up to9!4” x 15”. Requires no 
dark room. Will copy from 


CAN G single page or bound book. 
HP Y~<% 


REMINGTON RAND 


YOU MAY OBTAIN FREE OF CHARGE from 
our nearest Branch Office a copy of ‘‘How 
ToReduceCostly Manual Tracing, Drawing 
and Copying.”’ This helpful 20-page book of 
practical information contains many time 
and labor saving ideas for the engineering 
office. Phone, write or wire for a copy. 


/* MODEL G-9 — A low-cost 
{ unit of high efficiency for 
general office use, only 
$59.50. Equipped with a 
manual timing control. 


>HOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, BUFFALO 5, N. Y. 
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High above Tokyo—and in every war 
zone throughout the world—automatic, 
split-second controls are providing greater 
safety for our fighting forces. Planes re- 
turn safely because of them; tanks per- 
> form more efficiently; submarines de- 
"pend on them. 


Chace Thermostatic Bimetals play an 
invisible, but unfailing part in many of 
these automatic controls. They have 
been selected by the control builder— 
because of their responsiveness, their 
sensitivity, their accuracy, their depend- 
ability—as the actuating element for his 
temperature responsive device. - 


The same principles employed in de- 
signing these vitally important controls 
for our fighting equipment will one day 
help again to produce better controls 
and appliances for Industry, for our trans- 
portation systems, the automobile, and 
the home. 


Chace Thermostatic Bimetals—made in 
thirty-five types, each of which offers 
specific advantages to control builders— 
are sold in sheets, strips and finished 
forms. 


wu. CH ACEco 


f 


Thermostatic Bimetdls and Special Alloys 
1608 BEARD AVE + DETROIT 9, MICH. 








vertical and horizontal boring mills, etc. Westen 
Manufacturing Co., 3400 Scotten Ave., Detroit 10, Mid 























































Motors 


Condensed motor catalog GEA-4281-A contains gj. 
teen pages of application data, ratings, frame sizes ay 
prices covering a-c polyphase motors, a-c single-phag 
motors and direct-current motors, also gear motors an 
motor generator sets, brief descriptions of other ty 
of motors and motor equipment, also motor conttg 
for a-c and d-c application and an outline of moto 
selection considerations. This compact reference book 
will be found useful as a handy selector for the mog 
popular standard types of motors and control units 
General Electric Company, Schenectady 5, N. Y. 


Carbonyl Iron Powders 





Catalog, 18 pages, gives details of the three differen 
grades of carbonyl iron powders developed thus fay, 
their distinguishing and fundamental characteristig 
and an outline of applications in electro-magnetic uni 
with notes on the use of the material for productiong 
pressed iron powder metallurgical articles and prepam 
tion of small, highly detailed, pressed iron parts. Gen 
eral Aniline Works Division of General Aniline 4 
Film Corp., 435 Hudson St., New York 14, N. Y. 





Magnesium Coil-Strip 


This twelve-page bulletin describes Thinstrip 
nesium now made available for applications of a 
mercially pure magnesium in coil strip form in gat 
as thin as .005 in. up to .010 in. and in 5-in. widths 
which can be slit down to 34-in. Discussions of applitk 
tions for this new commercial form such as transmitter 
diaphragms and speaker cones of small size. Its & 
treme lightness makes it particularly applicable for 
moving parts of instruments and devices, actuation d 
which must be effected by the expenditure of a small 
unit of energy such as meter needles and vanes. It 
cludes price schedule also a thumb-nail description’ 
magnesium metal. Booklet is issued with a sample 
sheet in a pocket folio. Burgess Battery Com 
Freeport, IIl. 






Molten Metal Pumps 


This four-page bulletin descriptive of the varioll 
molten metal pumps recently developed by this comr 
pany contains photographs and data on each modéd 
One full page is utilized in describing the various sé& 
tions of the new catalog on gusher coolant pumps 
Ruthman Machinery Co., Cincinnati 2, O. 


Flexible Couplings 





Catalog 44 includes in forty-four pages diagrams at 
illustrations that show how correct alignment is a@& 
tained in flexible couplings where rubber-bushed bronz 
bearings are engineered into the flanges to hold intet 
locking and compensating drive studs. Notes and 
tables covering the various applications for shaft cor 
plings as in mill motors and other tapered shafts, sheaf 
pin couplings for pulverizers, crushers, conveyors, 
ing shears, mixers and'similar equipment, also bolt-# 
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Build more Sales Appeal into your postwar products 
with applications of G-E Glow Lamps like these: 





NO FUMBLING IN DARK to find 
light switch if it has G-E 
Glow Lamp as indicator. 
Lamp is visible guide to 
location of switch. 


6£ GLOW LAMP gives instant 
visual indication iron is 
“on.” Other applications: 
waffle irons, ranges, roasters, 
heating pads. 
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DEPENDABILITY AND LONG LIFE rec- 
ommend G-E Glow Lamps 
as panelboard indicators 
to show circuit conditions. 





tofind burned-out fuse. Lamp 
is wired to light when fuse 
Os Out. 








Check These Unique 
Features of 
G-E Neon Glow Lamps 


G-E NEON GLOW LAMPS can add to the 
convenience and sales appeal of 
your postwar products! Unique 
characteristics of G-E Neon Glow 
Lamps suggest scores of uses as 
indicators on home appliances, 
wiring devices and industrial el- 
ectrical equipment. : 


i 


Distinctive orange red glow, needs 
no cover glass. 

























Dependable long life—rated at 
3000 hours. 


Very low current consumption. 


4 


Variety of sizes and wattages. 


High resistance to vibration and 
shock. 


G-E 
Glow Lamp provides highly 
visible indication set is on. 
Also usable to show B-bat- 
tery condition. 


IN PORTABLE RADIO SETS. 











Usable on AC or DC circuits. 


7 


Work on regular 105-125 volt cir- 
cuits without the use of step-down 
transformers. 









Practically no heat. 


FREE! New folder describes 
typical uses for G-E Neon 
Glow Lamps and gives lamp 
data. Write address below. 


NELA SPECIALTY DIVISION LAMP DEPARTMENT 


GENERAL @ ELECTRIC 


1 Newark St., Hoboken, N. J. 
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ALWAYS 
CONSTANT 


As long as you keep oil in the unbreakable, trans- 
parent reservoir you know your bearings are get- 
ting justthe right amountofoil. This Gits engineer- 
ing achievement will not permit either starving 
or flooding of bearings. Easy to fill—oil reser- 
voir tilts back on hinge—content of reservoir is 
alwaysclearly visible. Alsoavailable with bayonet 
type reservoir. Send us an outline of your prob- 
lem for Constant Level Oiler recommendations. 


Write for your copy of 172 pages of lubricating data. 


Gits BEos. MFc: Co. 


1840 South Kilbourn Avenue «+ Chicago 23, Illinois 








TYPE 350 - for 
faster, more dependable 
soldering ! 


Where precision erg must be accomplished 
on c production basis, HEXACON Irons satisfy 
critical requirements... ALL HEXACON irons 
have replaceable elements housed in. damage- 
proof barrel to prevent mechanical injury. 
Literature describing the all-inclusive HEXA- 
CON line of screw A ., plus tip and Hatchet 

pe irons—from 40 watts, and with 

tip diameters pansien eae V4" to 134"—will 
be sent on request. 


HEXACON ELECTRIC CO. 
+77 W. Clay Ave.. Rosell Park mi. J 





















type as used in motor-generator sets and brake dry 
couplings for a wide range of applications. Detachable 
hub couplings which make possible quick connections 
or disconnection of driving and driven machines are algo 
covered as well as special couplings for unusual 
plications. Ajax Flexible Coupling Company, Ine, 
Westfield, N. Y. 












Trimmer Condensers 


In a twelve-page catalog, which contains a foreword 
stating the case for the use of standard parts in postwar 
radios and similar electronic equipment requiring mica 
compression trimmers, standard type trimmers ate 
listed and illustrated with specifications for each type 
including capacity curves and outline drawings show- 
ing essential dimensions. Catalog details on the “snap. 
in” design used on certain types for saving assembly 
and other costs in the production of coil forms by elim 
inating the threaded or rolled end that is required for 
the ordinary type of assembly. Automatic Manufac- 
turing Corp., 900 Passaic Ave., East Newark, N, J, 











‘ 






Plastic Molding 


An interesting feature of the latest edition of “The 
Story of Plastic Molding” is the plastic properties che 
which presents, in convenient form for ready oa 
son, data covering the most important physical chafae 
teristics of the leading commercial molding materials 
Twenty-four pages plus cover, illustrated with photo 
graphs, charts and diagrams and full of practical work- 
ing information of value to all users of molded plasties 
with sections on when to use plastics, choosing the right 
plastic material, hints on design and the factors which 
determine cost, as well as description of the molding, 
mold making and finishing processes. Includes four- 
teen illustrations of noteworthy plastic applications in- 
cluding food mixer, electric shaver, medical lamp, 
portable tool, electric clock, electric iron, radio receiver 
cabinet, washing machine agitator and a room thérmo- 
stat. Chicago Molded Products Corp., 1024 North 
Kolmar Ave., Chicago 51, Ill. 






























Insulating Varnish 


Booklet describes the properties of DC 993 varnish m 
and outlines recommended procedures in applying this 
new high temperature silicone electrical insulating vat - 
nish to the insulation of electrical equipment. Includes Li 
specifications covering physical and electrical properties, sa 
also details covering application of 993 as applied as 4 fo 
resin suitable for impregnating electrical equipment ol 
Includes samples of heat resistance insulations made a 
of 993 in varnished glass cloth and bonded mica glass , 
cloth. Dow Corning Corp., Midland, Mich. ‘“ 
ar 
Carbon Brushes m 
Leaflet describes carbon brushes impregnated with be 
silver for use with motors and generators operating @ St 


28 volts. While developed to meet a wartime n 

silver impregnated brushes, especially adapted to 6-volt 
systems, are expected to have wide application in tht 
postwar period in the fields of radio, radar and televi- 










sion and because of the variations in size and shape @ %Ch 
available, a wide range of uses from small toy trails 
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Incorporate GENERAL PLATE 


LAMINATED METALS 


into your Post-War Products 


If you want to be sure that your post-war products 

are out in front in the peace period, do as other 

manufacturers are doing . . . include General Plate 
Laminated Metals into your designs. These ver- 
satile laminated metals will give you many per- 
formance and sales advantages that- cannot be 
obtained with solid metals. For instance, perman- 
ently bonded laminations of precious metals 
to base metals give solid precious metal perform- 
ance at a fraction of the cost of solid precious 
metals. In addition, the precious metals provide 
better electrical conductivity or corrosion re- 
sistance and long wearing life. The base metals 


permit workability, ease of fabrication and strength. 
Don’t be caught off guard in the coming sales 
battle, incorporate General Plate Laminated Metals 
into your products now. They are available in raw 
stock, sheet, wire or tube . . . inlaid or wholly cov- 
ered or as completely fabricated assemblies. Our 
engineers will gladly give you every assistance in 
the selection of the right metal combination for your 
particular products. Write for their services, today. 


ATTLEBORO, MASSACHUSETTS 
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General Vlate Qywiston OF METALS & CONTROLS CORPORATION 


50 Church St., New York, N. Y.; 205 W. Wacker Drive, Chicago, Ill.; 2635 Page Drive, Altadena, California; Grant Bidg., Rm. 603, Pittsburgh, Pa. 


281 














YEARS OF PROGRESS 


.. Pioneering wew meats 


its inception in "1875, this’ unique organization of 
metalworking specialists has pioneered in the development of 
new ideals of quality and craftsmanship. GRAMMES has paced 
progress by its leadership . . . in the continuous research of 
metals and materials, development of special decorating pro- 


cesses, and by its constant expansion of services and facilities. 


It has been the privilege of GRAMMES to serve 
the Automotive, Aviation, Refrigeration, Radio, Electrical, Toy, 
Giftware and other key industries as Contract Manufacturer. 


GRAMMES continues to produce 100% for Vic- 
tory .. . twice honored with Army. and Navy “E” awards. 


Newly developed production techniques and in- 
creased facilities will be available to industry . . . pioneering new 
ideals that represent progress. Services available include. . . 
stamping, drawing, spinning, etching, embossing, lithographing, 
enameling, French-fired enameling, plating, spraying, wire form- 
ing, drilling, welding, machining, heat treating, 
anodizing (alumilite), tools & dies and line 
assembly. Engineering and Design staff avail- 
able NOW for product development. = 
Two Awards 
More Than a 


Send:for booklet describing 
“Contract Service by Grammes” 


Billion Pieces 
of War Products 





-RAFTSMEN IN METAL SINCE 1875 


L. F. GRAMMES & SONS, INC. 
194 Union St., Allentown, Pa. 
WEW YORK + CHICAGO + DETROIT + CLEVELAND + MILWAUKEE + PHILADELPHIA 














to huge electric locomotives. Superior Carbon Prog. 
ucts, Inc., 9115 George Ave., Cleveland 5, Ohio, 


Varistors 





“Varistors,” which is a designation for certain clagg. 
fications of variable resistors, include rectifiers, sym. 
metrical variable resistors such as the silicon-carbig 
type and those resistors which have a large temperature 
coefficient causing changes in resistance. A great de 
of work has been done on these materials at the Bel 
Telephone Laboratories and this work has been de 
scribed from time to time in articles in the Bel 
Laboratories Record. Six of these articles dealing with 
all three classes of varistors have been reprinted ina 
32-page booklet by the Western Electric Company, 195 
Broadway, New York 7, N. Y. 


Magneto Ignition 


This booklet FM-123 deals with the fundamentals of 
design and service of magneto ignition. Its sponsors 
have realized for some time that many organizations 
have contributed to the armed forces some of their 
best men who would be likely to be familiar with this 
subject and are, therefore, offering this 64-page booklet 
as a means of informing others who may not be s 
familiar with the subject. It is profusely illustrated 
with drawings and photographs. Fairbanks, Morse & 
Company, Beloit Works, Beloit, Wisconsin. 





Induction Heating and Melting 


Starting with the history of induction heating anda 
description of the process, this bulletin follows with 
many interesting applications of high-frequency induc 
tion heating and melting. Among the applications de 
scribed and illustrated are forging, spinning, hardening, 
brazing, annealing and melting of steel, non-ferrous and 
precious metals. Equipment is described and illus 
trated. This bulletin No. 25 commemorates the 25th 
year of its sponsor, Ajax Electrothermic Corp., Ajax 
Park, Trenton 5, N. J. 


Temperature Controls 


Broadside folder illustrates several models of equip- 
ment for controlling the temperature of small ovens, 
cabinets, furnaces, ete. Controls equipped with positive 
snap-action switches and operating on differential ex: 
pansion of solids. Descriptions include review of two 
models which can be mounted in explosion-proof hous 
ings. Diagrams of typical installations and compara 
tive temperature charts and other details covering angle 
fittings supplied for installing controls in metal pots # 
salt baths. Burling Instrument Company, 253 Spring- 
field Ave., Newark 3, N. J. 


Ball and Roller Bearings 


“Ball and Roller Bearing Standard Specification 
contains standard specification data covering types 
bearings, a uniform basic part-numbering system, Stal 
ardized workmanship and inspection tests, and a 
plified form of tabulated dimensional data. It rep 
the efforts of industry-sponsored standardizing orga 
zations. .Anti-Friction Bearing Manufacturers 
tion, Inc., 60 East 42nd St., New York, N. Y. ’ a 
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Custom-tailored suits are made to meet the special requirements 
of the man to be fitted. The result is peak perfection in dress. 


Custom-built motors, likewise, are built to meet the special re- 
quirements of appliances, machines and devices. The result is 
peak efficiency in operation. 


That is why WELCO Torque Motors are so much in demand by 
the manufacturers whose products require the special powering 
that standard motors cannot provide. A WELCO Torque Mo- 
tor, specially built for your special powering requirements, will 
give your product the advantage of peak efficiency — top per- 
formance. We build them up to 75 H.P. 


Our engineers will gladly consult with, you regarding your spe- 
cial powering problems. Write today. 


HE B. A. WESCHE ELECTRIC CoO. 


1626-3 VINE STREET, CINCINNATI 10, OHIO 





















"HE WANSTA KNOW 
WHY THEY CALL THIS 
THA’ PACIFIC 
THEAYTER” (emp 


Fine instruments produced in volume with precision first .... to last. TT * i p tt 


1BY 
TANDARDS ARE SE 
s 4 => 





@ @ PO UE, if 
ELECTRICAL INSTRUMENT @. 


BLUFFTON, OHIO 


ELECTRICAL MANUFAC 


quarters of a century and the amount of experience and. skill nema } 

us @ “know how” that can be attained by no other means. _ - 
When you use Baker contacts and contact materials, for any type of duty, eit! 
light, heavy or in between, you may always feel confident that they % 
made to a rigid standard, supervised by competent scientific and pr ctir 
LIGHT ASSEMBLIES: We are ready at all times to undertake sul con 

© for light assemblies and sub-assemblies for the electrical, elect 0 
eration, heating and other industries and to make small inst r 


Aypbrmment parts to specifications. 


Re 


- BAKER & CO., INC. 


- 113 ASTOR ST., 


NEW YORK 


IDENTIFICATION TAGS 
OF EVERY DESCRIPTION 


For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 
Stamped Markings, as desired. Consecutively numbered com a 
specialty. Blank tags for customers who prefer to do their own marking 


Write for Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-938 NEWPORT, KENTUCKY 


ELECTRICAL CONNECTORS 


What We Save in Weight 
You Save in Costs 


Most value per dollar . . . 

most service and satisfaction. 
it out . . . you’re way 
because 

ILSCO PRODUCTS are 

12% cooler 

50% lighter 

15% lower price 
pure electrolytic copper 

100% conductivity 


Write for 32-page ILSCO COPPER TUBE & PRODUCTS, INC. 
ted catalog. CINCINNATI! 27, OHIO 
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NEWARK 5, N.'J. ° 
SAN FRANCISCO - 


CHICAGO | 


\ PORCELAIN 





| 50th Anniversary] 


New A-75-J, Less Subject 
to Breaking or Cracking 


Uneven expansion or contraction is the cause of 
cracking in ordinary tubing. This new Colonial tub- 
ing was developed especially to minimize cracking 
and breaking during heating and cooling cycles. 
A-75-J expands and contracts slowly and evenly. For 
this reason, it is the ideal tubing for wire wound 
resistors. 


THE COLONIAL INSULATOR CO. 


937 Gront St., Akron 11, Ohio © Chicogo Office: 2753 W. North Ave. 
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Paper Tubes | ~ 
HAVE — CLF = 
DISTINCT ADVANTAGES 
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hyush-lifting 

1. Made of FINEST dielectric Kraft, Fish 6. Closer Tolerances. (to .002”) Gace it is t 

Paper, Cellulose Acetate or Combinations. ihe rotor, as 

2. Spirally wound. 7. Weight-saving. Lightest coil bases made. gart inducti 

3. Formed under heavy heat-treated com- 8. Lower moisture absorption. dsingle-ph 
pression. 

4. Precisi moterisl sad’ process effect 9. Most efficient insulation. THE RC 

; latest de 

petegeonett 10. Individually designed to your specifica- Tien 

5. Space-saving. tions, any length, any ID or OD. fon indi 

Send for Samples : 5 | 

New Extended Mandrel List now ready. About 750 sizes. Ask for new list. duce magr 

Also mfrs. of Precision Bobbins, Coil Forms, Spools. dninate . 

starting tor 

different p 

of the rote 


PRECISION PAPER TUBE CO. 


2035 WEST CHARLESTON STREET - CHICAGO 47, ILLINOIS 


ITT 
AXON 





AND | 
METAL SPECIALTIES 





Modern plant equipped to 
produce accurate work in 





















all metals. 
A Dependable Source of Supply . Send your specifications to 
for ALL of your Carbon needs ot wuhont sthgstion ttt 
As basic manufacturers, we can e LINDEN & CO., Ine. 
supply all types and grades of 70-82 Baker Street 
carbon; we can mold, cut or ' Providence, Rhode Island RC 
machine this carbon to any prac- | ad 
tical size or shape; and we can er 
adapt it, generally, for any use 
to which carbon can be put. 
Is your problem Mi 





HELPFUL ENGINEERING 


flexible heating units? are but 
AND DELIVERY SERVICE . , 








Standard si d grades of d eAsk = 
Sattehte meee a ee VULCAN. Fito 
etc., are 

eas OU essa i a oe ee Maral eae tn 
our manufacture; the symbol of a complete carbon CARTRIDGE — TUBULAR HYDR 
service. ; BAND INDUS 

Write us about your needs WRITE FOR CATALOG. cE " 

\ 

VULCAN ELECTRIC CO. TA 

Becker Brothers Carbon Co. DANVERS, MASS. Recor 
3450 So. 52nd Avenus : 





CICERO, ILLINOIS 
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Here’s the Inside Story 


WHY WWastmer REPULSION-START INDUCTION MOTORS _ 
Nadal OU ed a Cele ae OL eee Lae aa) 






jnside story of the Wagner repulsion-start induction motor tells why this motor 
oubleproof. 


heart of the repulsion-start induction motor is the rotor, which is so constructed 
the motor starts as a repulsion motor and at a predetermined speed is automatically 
verted into an induction motor. This changeover is effected by a short-circuiting and 
h-lifting mechanism shown in detail in the two small cross-section photographs below. 


¢ it is the rotor that makes the repulsion-start induction type of motor, a study of 
otor, as designed and built by Wagner, the pioneers of the repulsion- 
Yinduction type motor, will prove profitable to purchasers and users 
ingle-phase motors. 

























GOVERNOR WEIGHTS, formed of rust- 

proofed steel, when thrown outward by 

centrifugal force move pushrods which pass 

through rotor and actuate brush mechanism. 
a. 


THE ROTOR illustrated embodies the 
latest developments in design and con- 
struction as the detailed descrip- 
tion indicates. 


KEWED SLOTS re- 
we magnetic noise, 
iminate variation in 
arting torque at 
fferent positions 
ithe rotor. 


BLOWER is constructed of sheet steel punch- 
ings securely riveted together. 


ROTOR WINDING is machine-wound, of 
heavy formvar-insulated wire and designed 
to fit the slots without crowding. It is-effec- 
tively insulated from the rotor iron. 





LAMINATIONS are punched from nonaging, high-grade 
electric sheet steel selected for its magnetic properties. 





SHORT-CIRCUITING AND BRUSH.LIFTING MECHANISM 
The short-circuiting and brush-lifting mechanism of Wagner re- 
pulsion-start induction motors consists of but a few sim- 
ple parts, designed to give unfailing, trouble-free service. 





_ | SHORT- BRUSH- 
HI CIRCUITING HOLDER, 
| NECKLACE 





SHORT- 

© | CIRCUITING 
ROTORS are dynamically balanced by RING 
adding solder to the band and riveted 


weights to the blower. COMMUTATOR PUSH ROD 


Running period. The governor weights have 
actuated the pushrods, forcing the spring 
Starting period. Short-circuiting necklace is barrel forward until short-circuiting necklace 


not in contact with commutator bars. The gov- connects commutator bars to short-circuiting 
cn M OTTO RS ernor spring holds spring barrel in starting ring. With all circuits short-circuited, windings 

position. Brush assembly completes selected form a “squirrel cage” to permit motor to 
are but one of several circuits so motor starts as a repulsion motor. operate as an induction motor. 


WAGNER PRODUCTS mas-nt 
serving industry. 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 

INDUSTRIAL 





i 
F a v 
WaégnerElectric Corporation 


6454 Plymouth Avenue, St. Louis14, Mo., U.S.A 
ELECTRICAL AND AUTOMOTIVE PRODUCTS 





BRAKE CONTROLS Remember these advantages of repulsion-start induction motors: They (1) can start high-inertia loads and accelerate them smoothly, 
ry ACHOGR APH (2) require lower starting current than other types of single-phase motors, and light flicker is therefore negligible when they stort, 
(Recording Speedometer) (3) maintain high operating speed even under considerable overloads, and (4) have a flat efficiency curve over a wide operating range. 
TRANSFORMERS FOR COMPLETE INFORMATION on Wagner Repulsion-Start Induction Motors, ask for Bulletin MU-185 which describes all types 


of Wagner single-phase, polyphose, and direct-current motors. 
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TSIDE DIAMETER .036 1! 
} — 


This photo of typical construction is absolutely unretouched 
Voltage Breakdown — 7000 Volts 


(For spiraled section shown in photograph after 5 minutes in water) 
SURCO-AMERICAN 


New 
THINWALL WRAP 


PLASTIC INSULATED FINE WIRE 
UNBELIEVABLY THIN 


Surco-American Thinwall Wrap is the first uniformly high 
quality fine wire, with extruded plastic insulation and 
flame proofed yarn serving, available to industry. Surco- 
American Thinwall Wrap is characterized by: 

High dielectric properties 

Maximum saying in space and weight 

Unlimited coding and identification 

High temperature operation 

Excellent abrasion resistance and toughness 

Maximum protection against damage by soldering iron 

Unusual flexibility at below freezing temperatures 

Flameproof qualities — 

Good end and spot-stripping characteristics 

Low cost 


Surco-American Thinwall Wrap is available in a wide 
variety of formulations, finer sizes of wire and thinner in- 
' sulations than shown above, for use where maximum per- 
formance under specific operating conditions is required. 


| ELECTRICAL 
Dept.E 84 Purchase St., Boston 10, Mass. 
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— 
| SPIRAL 


‘| wouns PAPER TUBES 


| for Coil Cores 


|] Square @ Rectangular @ Hexagonal 
Triangular @ Round @_ Half-Round 


Send for Arbor List of over 1000 sizes 


PARAMOUNT PAPER TUBE CO, 


805 Glasgow Ave., Fort Wayne 4, Indiana 








DYKEM STEEL BLUE 


STOPS 
LOSSES 


making dies 
& templates 































simply brush en right 
at the bench; ready 
fer the layeut in a 
few minutes. The 
dark blue b 

makes the scribed layout lines show up im sharp relief, and at the 
same time prevents metal glare. Increases effi and accuracy. 

Write for full information 

THE DYKEM COMPANY, North 11th St, St Louis 6, Me 
In Canada: 444 Pacific Ave., Toronto, Ont. 



































HIGHEST QUALITY 
FOR 46 YEARS 


Kester engineers will gladly 
assist you in working out any 
flux or solder problem. Write 
fully, without obligation. 


KESTER SOLDER COMPARY 


4209 Wrightwood‘Avenue, Chicago 39, Illinois 
Eastern Plant:"Newark, N. J. Canadian Plant: Brantford, Ont. 
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INSTRUMENTS 


Buy War Bonds and_ 





--.-.- But you can see 
the results 


Pieced together this picture shows one step in the mak- 
ing of dials for Simpson Instruments. We have scram- 
bled it deliberately to emphasize the fact that Simpson 
employs many processes others do not in manufactur- 
ing electrical instruments and testing equipment. To 
the man who knows instruments this extra measure of 
engineering skill and craftsmanship is evident in every 
detail—a reflection of Simpson’s never-ending quest 
for refinements in design that will at once improve 
performance and permit more efficient production. It 
is the experience gained through more than 35 years 
of such study which promises you, in Simpson Instru- 
ments, the ablest application of the great advances 
that will be forthcoming. 





SIMPSON ELECTRIC COMPANY 
5200-5218 W. Kinzie St., Chicago 44, Hil. 


THAT STAY ACCURATS 


Stamps for Victory 









EXTRUSION MOLDING 
INJECTION 


RICATING 
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DIE CUTTING 
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"HE HOPP PRESS 


INCORPORATED 
460 W. 34th ST. NEW YORK 1,N.Y 


ESTABLISHED 1893 






METAL STAMPING SERVICE 
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Small Metal Parts 


In 
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Brass, Copper & Steel © 
PATTON-MACGUYER COMPANY 


17 Virginia Avenue, Providence, R. I. 


INDUSTRIAL 
are aia Ls 
AIRCRAFT 
ELECTRON 






To meet exacting specifications in all parts of the | 
world, from the freezing north to the sultry tropics, | 
CONTINENTAL has available a group of three Xenon- MOTOR-GENERATOR 


filled grid control rectifiers (Thyratrons) rated at 1, 2.5 we st 
and 6.4 amperes. Write for complete specifications. COMPLETE ENGINEERING SERVICE 


CONTINENTAL ELECTRIC CO. . 


GENEVA, ILL. - Chicago: 903 Merchandise Mart - New York: 265 W. 14th St. 
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Here’s how it works 





CLICK! IT'S OFF! 
Mould a motor become overheated and dan~ 
ly hot, the Klixon Protector snaps the 
“off preventing the motor from burn- 





CLICK! (IT’S ON! 


the motor cools to safety, the Klixon 
teete snaps the power ‘‘on’” automatically 
tutomatic reset is specified . .. or when the 
Met bution is pushed when manual type is 


Y 1945 





You can save money by avoiding motor burn-outs and the high costs 
of repairs or replacements if you specify motors with built-in 
Klixon Motor Protectors. These Klixon Protectors guard motors from 
overheating regardless of the cause . . . continuous overloads, fre- 


. quently repeated overloads, low-line voltage, too frequent starting 


and stopping, jamming of the driven mechanism, excessive ambient 

temperature, failure of ventilation, etc. 

Should the motor become overheated and reach the danger point, 

they cut it “‘off the line’ to prevent it from burning out. The illus- 

trations show how Klixon Motor Protectors operate. 

Klixon Protectors are built into the motor by the motor manufac- 

turer. Therefore, they are matched exactly to each motor assuring 

a proven and tested combination which permits maximum oper- 

ation of the motor with complete protection from burnouts. 

Built-in Klixon Motor Protectors (automatic and manual reset 

types) are available for A. C. motors all sizes; D. C. motors up to 
- 30 volts. Write for complete information, today. 


hey MOTOR PROTECTORS 





SPENCER THERMOSTAT CO., ATTLEBORO, MASS. 
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POWERED BY 






POWERED FOR 
FAITHFUL 
PERFORMANC 







K-C Ball Bearing, 60 cycle Three Phase Motors 
for heavy duty service; 4% to 1 H.P. 1725 R.P.M. 
and many single phase ratings. Also higher H.P. 
ratings at 3600 R.P.M. 


* Full utilization of motor-driven equipment 
in order to meet production demands calls 
not only for machines capable of sustained 
performance but also for motors that are fully 
equal to the task of handling the speeds, loads 
and service conditions involved. 


In the unprecedented rush for adequate 
equipment, motors must be selected on faith 
in their performance ability. The fact that 
K-C Motors have won recognition and accept- 
ance because of performance excellency has 
greatly simplified the problem of small motor 
selection by design engineers. K-C Motors 

_ can be specified on faith. 





86 BROOK AVENUE 
NORTH PLAINFIELD, N. J. 








KINGSTON-CONLEY 
ELECTRIC COMPANY 







Conduction type, sensitive heat control for electric appliances an4 
equipment, see dependable, Entirely enclosed 
Sizé 3” x x %”. ‘Adaptable to narrow range fine adjustments 
or wide range coarse adjustments, within 100° F. and 600° F 
Carries 1500 “Watts 4 Re e 

e for descriptive bulletin. 


GENERAL THERMOSTAT CORP. 1039 Webster Ave., New York 56, N.Y 








Quarriers of 
Monson Slate 


for Electrical Purposes 
Natural, Black, Oil Finish 


Office: 
Portland, Maine 


Quarries: 


Monson, Maine 





ADD «BUY 
APPEAL” 


Modernize your equipment with TRICO OILERS 
for “up-to-date” appearance and performance. 


TRICO OILERS on your machines will add... 
@ Greater efficiency 
@ Increased output 
@ Longer bearing life 

@ Lower maintenance costs 

@ Increased prestige 

@ Greater sales appeal 


There’'s a style for every application 
WRITE FOR CATALOG 
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HERMAN H. STICHI 
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WRITE: FOR BULLETIN 
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Not even a laboratory microscope could discern it! But 
this new machine is so sensitive to vibrations produced 
by unbalance that it can fee/ and indicate a workpiece 
bearing displacement as minute as one four-millionth 
ofan inch—'% of a micro-inch! 


THE NEW GISHOLT DYNETRIC* 
MICRO-BALANCER 


Here precision is carried to a degree never before known 
inthe field of dynamic balancing. Here a displacement 
of 000,000,25” due to unbalance vibrations causes the 
indicating needle to move approximately one-half inch. 


The Micro-Balancer was designed especially for bal- 
ancing parts at any speed up to 36,000 r.p.m. 


Where desired, the workpiece can be driven by its own 
source of power. For example, an air-driven gyro rotor 
tan be driven by an air jet. Or a high-speed, high- 
ffequency motor can be balanced in its own housing and 
inning under its own normal power source. 


The new Dynetric Micro-Balancer is another example 
of Gisholt’s ability to balance any rotating part. 
This unquestioned leadership is at your command. 


‘A development of Westinghouse Research Laboratories and 
Industrial Electronics Division. 





THE DYNETRIC MICRO-BALANCER 
is available in two basic models: Type H for 
locating and measuring unbalance in parts sup- 
ported with rotational axis in a horizontal plane; 
and Type V—for workpieces supported verti- 


look | Ahead... Keep Ahead... With Gisholt cally. Literature on request—specify Form 1099. 


GISHOLT MACHINE COMPANY 


M9 East Washington Avenue « Madison 3, Wis. 


RRET LATHES » AUTOMATIC LATHES + BALANCING MACHINES + SPECIAL MACHINES 
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AND MANY NEW 
PRODUCTS TO “WIN” THE PEACE! 


To provide the millions of jobs for returning soldiers 4 
will require more new products for marketing than we In our time, we have “de-bugged” many a pr 
have ever before contemplated! Doubtless, a large design merely by prescribing the proper springs 
number of these are finished and only await the re- screw machine products—knowledge gained th 
lease of material; but far too many products are still long years of service to industry. We'll be glad to 

in the planning—too full of “bugs” to be called good. this for you, confidentially and without obligation, 


Peele SPRINGS & SCREW MACHINE PRODUC) 


STANDARD RELAYS . 
S CA TIMES 


MORE POWER 


Multiply the ordinary solenoid valve by six 
and you get an idea of the powerful lever 
action developed by General Controls’ 
K-10. This quiet, two-wire, current failure 
valve is easy to install on air-conditioning, 
combustion or refrigeration equipment. 
K-10 handles air, gas, water, light and 
heavy oils, and steam. Positive opening 
and complete shut-off are assured. De- 
signed for either normally closed or open. 
ote ie as. or D.C. a 
up to mm Q, sizes to 5". , 
on - leah eee s 
GENERAL CONTROLS 
801 ALLEN AVENUE @ GLENDALE, CALIF. Catalog Ly: 
Branches: Boston - New York - Philadelphia 
Cleveland - Detroit - Chicago - Dallas 


TO FIT YOUR JOB iia 


Porrer & BRUMFIELD 
Standard Relays are available in many sizes, with a full 
range of ‘coil voltages. and simplified designs to fit most 

* standard, applications. 
“ Compact, sturdy and easily mounted, Potter & Brumfield 
Standard Relays will often do the job better than special 
designs. They’re made of finest materials, assembled by : F aS 
skilled hands, and are built to specifications established by : E an give your coil 
long experience in actual use. Standard Relays are ECO- , Sg superiorities : 
NOMICAL, deliveries are prompt. If a Standard Relay Fras: Se 
will do the job, that’s the one to buy. % ssaieaeen coil vise ee insw 
: y lating strip required—epiral 
wound for 


Trt SUPER-I i rentent crease . 
Ask for Sample Round, Square, Rectangular 
Per tr INC. 


FP 
Taam RT oe i ee 1] Oo 
108 NORTH 10th ST. PRINCETON, INDIANA ALSO DIELECTRIC PAPER lis 

2035 W. CHARLESTON i es AG 
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Fiberglas Cloth and Tape. 


kesigners and manufacturers of in- 
amerable types of electrical equip- 
mnt recognized the unexcelled advan- 
ges which Fiberglas offers as a base 
it insulation materials, Fiberglas— 
dass in fiber form, woven into textiles 
-frevides a thin, strong, flexible 
we for insulating impregnants. 


| Many electrical engineers saw ways 





in which Fiberglas insulation mate- 
fas could solve problems which no 
het insulation material could solve. 
Manufacturers recognized it as a 
mans of providing an additional 
aléty factor for their products. 

To meet these specifications and the 
mand for better insulation mate- 
ial, processors and insulation manu- 

lcturers developed a wide range of 
| las-base materials. So that, to- 
lay, there is a Fiberglas Electrical 
isilation Material available to meet 
iitually every insulation needsuchas: 
Fiberglas-insulated Wire and Cable 









WHY DO PROCESSORS MAKE 
OF FIBERGLAS* INSULATI 


.-»- Most wire manufacturers are cur- 
rently. manufacturing Fiberglas-insu- 
lated wire of many different types for 
a wide range of applications—magnet 
wire, single and double covered; lead 
wire; radio hook-up wire; aircraft 
ignition cable; neon sign cable; 
thermocouple wire; communication 
cables; and wires for special purposes. 

Fiberglas Varnished Cloth and Tape 
... Made by many manufacturers who 
impregnate various types of Fiberglas 
Cloth, in several thicknesses, with 
several kinds of varnishes specially 
developed to meet normal or extreme 
conditions. These products are avail- 
able in 36” widths or cut to any de- 
sired tape width. 

Fiberglas-Mica Combinations...The 
combination of thin, strong glass 
cloths with mica for ground insulation 
is not dependent upon impregnating 
varnish for its electrical character- 
istics. The mica splittings provide di- 


tuch Distributor of Fiberglas-base Insulation Materials has his own source of supply; 
the of these processed insulations is made by Owens-Corning Fiberglas Corporation 


FIBERGLAS 


*T. M. Reg. U. S, Pat. Off. 


ELECTRICAL INSULATION MATERIALS 


SO thattiy heiinaly 


ON MATERIALS? 


Processed Fiberglas-base Insulation Materials. 


electric strength while Fiberglas gives 
it a tough, stable inorganic backing. 
Fiberglas. Laminates ... Most manu- 
facturers of electrical laminates make 
one or more types of Fiberglas-base 
materials, which are used for panels; 
in motors and generatorsas slot sticks; 
armature or stator end punchings; 
brush holders; space blocks, etc. Also, 
Fiberglas-base laminates, having low 
electrical losses at high frequencies 
ard high humidity, are finding in- 
creasingly wide use in radio, radar 
and other electronic applications. 
Write for booklet . . . EL 44-7, tells 
what type to use, where and how. 
Send for your copy today, ask for the 
name of the Fiberglas Electrical In- 
sulation Materials supplier located 
nearest to you. Owens-Corning Fiber- 
glas Corporation, 1866 Nicholas 
Building, Toledo 1, Ohio. 


: In Canada, 
Fiberglas Canada Ltd., 
Oshawa, Ontario. 









INCLUDE 


GUARDIANS “ee 


POST-WAR LANAI 


* Guardians have ably served in war and peace. When yi 3 
won and your production is resumed, Guardians will be Teady to 
serve you again. 


Guardian Direct Drive Couplings have exclusive rubberized cush 
ions. No parts to get out of order, or to lubricate. 


Write for Information. 


UU ee 


216 E. MICHIGAN STREET MICHIGAN -CITY, INI 


THE ORIGINAL 
| A FAVORITE © 
TTT 3 
ke 2 : 
, MAKES SOLDER FLOW 
Underwriters Loborotories  QUICKIAND FAST © 
Manufactured by . 


BURNLEY BATTERY & MFG. 


NORTH EAST, 








% Since its introduction several years ago, the Clarostat 
Power Resistor Decade Box has become a “must” among 


busy engineers, laboratory workers, maintenance men and | ELINCO 
others. Especially so during the hustle and bustle of war SELF-SY NCHRONOUS 


work, 


Definitely in a class by itself. There's nothing else like | a |] es Mr MIDGET 
y1 


Type Mi-1 is an indicating- 
it. Note that it is a POWER RESISTOR decade box. That type motor; also available in 
means the introduction of the correct resistance value for rotating and _ differential- 
any circuit or application UNDER ACTUAL WORKING type motors, and WHEE 

shart. * 
CONDITIONS, at the mere twist of the knobs. The resis- SPECIALD E SIG N—Our engineers are a f 
ice to di t ign of special an 
tance which provides the correct operating conditions is paaaeimantel ieaienss ha, meus and T nerebal 
then read directly off the dials. No calculations required. 


No guesswork. No time-consuming routine. No wonder 9 E LE CTR | C l N D | CATOR CO 


the Clarostat Power Resistor Decade Box pays for itself 107 PARKER AVE. STAMFORD, CO} 


in short order. (1 ohm to 999,999 ohms. Each decade dis- 
sipates 225 watts. 13” long, 842” deep, 5%” high. 11 Ibs.) 
we 


MOLDS are built in our own MOLDED PARTS are # 


Tool Room, backed by over duced with the latest 
’ . ‘ ; equipment and the 3 
25 years’ experience inmaking subject to a rigid ins 


Plastic Molds. before leaving our plant. - 





WIRE-WOUND & COMPOSITION-ELEMENT CONTROLS * POWER 


"te GLASOHMS (Glamnnated Resinors)  ATTENUATORS INDUSTRIAL MOLDED PRODUC! 


% BALLASTS, Etc., etc. REG H0 eS TCU 
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4 > For turning dead weight into dollars 
{ economically. 


U-S-S High Strength Steels—such as U-S-S Cor-TEN— 
have for the past ten years enabled designers to trim off 
excess weight and to safely convert it into bigger payload 
capacity, lower operating costs and greater output without 
loss of strength. High strength and low cost are the out- 
standing characteristics of these steels. But each has in 
varying degree other desirable properties—increased resist- 
ance to corrosion, to wear, impact shock, vibration or 
fatigue, easy fabrication—so that the designer can obtain 
whatever particular combination of properties he finds most 
necessary for top efficiency. 


When special made-to-measure steels are needed. 


What amounts to a revolution in the manufacture of steels 
for severe and unusual service has taken place during these 
war years. In U-S-S Carilloy Alloy Steels you will find the 
last word in these developments. Steels that will enable 
you to meet practically every requirement of fabrication 
and service—a complete range of superior quality S.A.E. 
Alloy Steels; Aircraft Quality Steels; Bearing Steels; NE 
Steels, and special alloy steels most suitable for surface 
hardening by. nitriding. Our metallurgists will gladly dis- 
cuss their application to your particular requirements. 


Yetmttwclen,. 4 TIMES OUT OF 10 


STEEL wut po 17 BETTER 


> 


d easier to sell—the n 
ts 1n steel is ready to 


ic $ costly to 
ation’s largest organiza- 
assist you. 


CARNEGIE-ILLINO 
1S STEEL COR 
Pittsburgh and Chicago rmanon 


Columbia Stee] Com 
; Pany, San Franci : 
United St rancisco, Pacific C ' 
ae - Supply Company, Chicago, W Sei Distributors 
nited States Steel Export Company, New Yo — 
, ri 


manufacture an 
tion of specialis 


Here’s low cost resistance to corrosion. 


Although it costs only about 5% more than plain steel, 
U-S-S Copper Steel has double the resistance to atmos- 
pheric corrosion. By taking advantage of this fact you can 
economically design longer life into railroad cars, metal 
cabinets, centrifuges, refrigerating, ventilating and air 
conditioning equipment, tanks and ductwork. It fabricates 
as easily as plain steel. Can we tell you more about it? 
Whenever greater resistance to atmosphere corrosion is 
desired, at reasonable cost, specify U-S-S Cor-Ten. This 
high strength steel is 4 to 6 times more resistant to atmos- 
pheric corrosion than plain steel. 





SMALL GEARS | 


SPURS-HELICALS-BEVELS (straight & spiral) 
WORM GEARING - THREAD GRINDING 


(14 to 96 D. P.) 


Altho heavy production sched- 
DY-NAMIC BALANCING ules still prevail, they are spotty 


MACHINES | in some departments and may 
ieee permit us to consider some ad- 
ditional jobs — especially Hob- 

bing Work. 


Write or phone us — then send 


us your prints specifying quan- 
tities. 
The NEW, QUICK, EASY, INEXPENSIVE WAY 
TO GET RID OF THE ''‘WOBBLIES’’ i 
ee eee Balanc- artne ~ intention of & i mS ® 
es sateen center “aR Gear Specia 
cause the revolutionary WRITE FOR NEW er 
principleemployedmakes BOOK on BEAR > < g ae N a, fermen Waker a ae 


more practical than ever DYNAMIC BALANCING. 
Address Bear Mfg. Co., Dept, EM, Rock Island, Ill. 


Ltic 


‘a | 


SOL -REX 


REG, VU. 6. PAT. OFF. 
Miniature Incandescent Lamps 
for all purposes 


HERZOG 
MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. ¥. 


Lerclier @® and Ly 1 aed aie 
S, | No. 


f* 





a. i ant as lClUlUlC eee OD — ee £xo ee 


Levolier Switches 
are available for 
fluorescent and in- 
candescent mate 
or fractional HP. 
control. Made in 3 
to 10 amp. capacity, 
single pole, two cir- 
‘cuit, series multiple 
and 3-way pull. 
Tested under more 
severe conditions 
than required by 
Underwriters’ Lab- 
oratories. Write for 
catalog. Electrical 
Division. - 


Cf MANUFACTURING C 
i ad VALPARAISO, IN 
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PEAK PERFORMANCE 
a FOR VOU PRODUCT 





ate 





Sprcia powering requirements call for special 
motors. This is particularly true. of the applications 
that require F. H. P. motors. That is why it will pay 
you to consider Victron “Customotors”’, the fractional 
horsepower motors that are custom-built to solve the 
-] special powering problems inhetent i in every machine 
and device. More than twenty years of F. H. P. motor 
building experience has enabled Victor to reach a 
new high-balance efficiency rating for pole type mo- 
tors... . to build motors that conform to product design. 
Victron Customotors built especially for your ma- 
chines, appliances or devices- assure peak perform- 
ance—top preference for your product. 



















3 Y——i a 


® Our engineers will gladly consult with you re- 
garding your F. H. P. motor problems. 





FANS—VICTRON AIR CIRCULATORS—VICTRON EXHAUST 
PORTABLE IRONERS—VICTRON F.H.P. MOTORS 


VICTOR ELECTRIC 


PRODUCTS INCORPORATED 


DEPT. EMF-545, 2950 ROBERTSON AVENUE, CINCINNATI 9, OHIO 


MANUFACTURERS OF VICTRON DESK AND PEDESTAL 
FANS—VICTRON VENTILATORS — VICTRON 
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Windings DWD 
7S \for Today zDD” 
and Post-War! 


Winding, turns, taps, wire size, tube, terminals, re- 


TWO LARGE DAVIS PLANTS HOUSE 
wneee OVER 30 YEARS EXPERIENCE 


Davis 
oe — or peaiicaons to 
ee Wire or write 


DEANW. DAVIS & CO., Inc. 


Made Coils for electrical 
1006 “FIR FIRST ST., KENTLAND, INDIAN 
FACTORIES IN CHICAGO AND KENTLAND, 


os 0 seal 


vaste colt ry = 


DRAKE 


SOLDERING 
Te) Rene 
SOLDER POTS | 


An Iron for Every Purpose 


Write Now for 
IMustrated Folder 


DRAKE ELECTRIC WORKS, INC. 


CHICAGO 13, ILL. 


6 LINCOLN AVE 





-B.-1-W. 


HOOK-UP AND INSTRUMENT WIRE 
MULTI-CONDUCTOR FLEXIBLE CABLES 


made to latest specifications for use on | 
all types of electronic equipment. Stand- 
ard types and colors available for prompt 
shipment. 200 special types can be made 
to order for your particular application. 


BOSTON INSULATED WIRE & CABLE COMP 





DORCHESTER MASSACHUSE] 





| | LOUTHAN SX-1 


| STEATITE LOW LOSS INSULATI 


* For RADIO Communication Use 

* HIGH DIELECTRIC . . . Rugged, Dense, 
Impervious to Moisture 

* Precision Made . . . Any Size, Any Shape 


| The LOUTHAN MANUFACTURING @ 


“Ceramic Specialists Since 1902” 
EAST LIVERPOOL, OHIO, U. S. A. 


“TOOL- UP” FOR Greater Production A 
Increased Profits witha 


SPEEDCRAFI 
WIRE STRIPPER) 


With rugged construction, 
precision adjustments ax 
machine tool  accura| 
Speedcrafts have beet) 
pleasing hundreds of uses) 
over a period of 18 ce 


> secutive years. 


Write for complete information — sending wire somples —no obligate E 


THE WIRE STRIPPER<CO., 7Cictcins 


E. Cleveland, 0 


Et 


“pee 


( Ur iso” 7 


reactors and paper 


NEUTRELEC is fem in its fs pin les‘ oak the flow of electric 
Entirely free from weak spots imperfections. Perfect 
square, 


For present or post-war needs 


Made by PAPER MANUFACTURERS CO., Philad: 
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MOISTURE CAN’T MAR - 
THE SURFACE OR 


TRANSPARENCY 
} OF POST WHITE-X Flrd Font TRACING CLOTH 


Mianta. . JACK. 2121 
Firmingham . 3-8183 
Heston. LIBERTY 4690 
Tiffale . CLEVE. 0370 
Chicago. . KEY. 7000 
Cincinnati. MAIN 6644 
Cleveland . CHE. 7347 
Columbus . MAIN 3420 
Hayton. ADAMS 9174 
Denver... CH. 3677 
Vetreit’. . RAN. 8483 
A Wayne . ANT'Y 4142 


j 
} 
i 
| 
] 
| 
| 
| 











Add to the glass-like transparency of White-X its 
moisture resistant quality and you have the perfect medium 


for hard pencil drawings. Moisture-proofing smooths out irrég- 


ularities in the cloth due to weaving, eliminates the danger 


of ghosts, presents a uniform tooth that readily takes 6-H 
pencil lines which erase easily but do not smudge. Drawings 
on White-X are brilliant in definition, densely opaque and 
produce prints as sharp as a steel engraving! 


The Frederick Post Company 


Drafting Materials, Blue Print Papers and 


Fort Worth . . 3-3244 
Houston . CAPITOL 1233 
Indianapolis MKT. 4466 
Jacksonville . 5-2166 
Kan. City . VICTR. 7881 
Knoxville. . . 3-4944 
Los Angeles . TRI. 8164 


Milwaukee CHICAGO Houston - Los Angeles i 
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Kindred Sensitized Products 





Memphis. . . 8-6796 
Milwaukee MARQ. 7246 


- New Orleans RAY. 0331 


New York . WIS. 7-7678 
Oklahoma City . 3.6306 
Omaha . ATLANTIC 7890 
Philadelphia LOM. 7044 


SIE --Dlaswa the seahistdnetibis cb mail te guiabaniins Onioage-oiiee” 


Pittsburgh . ATL. 3350 
Portiand ATWATER 8681 
St.Louis CHESTNUT 0688 
Salt Lake City . 4-7823 
San Francisco DOU. 5975 
Seattle . . MAIN 4022 
Tampa. . . . M-8377 
Toledes . ADAMS 7224 
166 3-0168 
Washington NATL. 4063 
Wichita. . 22-7-22 





gs | BH WATERBURY’S METAL 
oa SS 


for Small Metal Parts 


Get in touch with Waterbury for the small 

parts needed in your manufacturing. Find 
whether or not we can supply you from 

without waiting to have them made on 


When ‘special parts are needed, get our Que. 
tation first. 


|) EYELETS FERRULES 
iis : TERMINALS 
soccovoits =| / SPECIAL METAL PARTS — 


DC WORKING 


@ The Industrial Condenser 
Corporation manufactures 
acomplete line of Oil-filled, 


Electrolytic, Wax and Spe- a. crea ahove)...28 Made from Brass, Copper, Bronze, 


yi N "7 
cial Mica Capacitors for inches high, weight 175 j Steel, Ww hite Metal, Aluminum 
pounds, built by Indus- 
allindustrial,communica- trial Condenser Corpo- 


. e ration to meet Navy 
tions and signalling ap- specifications. Oil-filled, 


plications up to 250,000 ae 


for 24 hour continuous 


é operation and total sub- 
volts working. Complete csciiieetininth eater. 


laboratory and engineer- e 


ing facilities available Am bedusiited 
for solution and design Condenser : 7 u 4 R 8 y RY COMPAN + mtr 4 
of capacitor problems eerey | Cif \ DEPT. C, W spe as s - Py Ena 
industrial . : ; 


for special applications. | pe SSS Rahs aoe 


application. : 
Do You Know ALL of the Advantages 
of Infra-Red Ray Dr ying with 
NALCO DRITHERM " seen, LAMPS? 


Radiant Energy Drying, 
baking, heating and de- 
hydrating is the modern 
method—cuts drying costs, 
saves time, uses minimum 
space, produces uniform 

ee he ae se Le ee eS me ae 3 results. 
Available in Inside-Silvered (self reflecting) or clear glass_ types. 
Learn all of the advantages of the Infra-Red process 
— Write for your free copy of “’Drying Problems Made 
Easy” today. 
North American Electric Lamp Co. 
1082 TYLER STRETT ST. LOUIS 6, MISSOURI 





CAPAC TOR 


‘INDUSTRIAL 


CONDENSER 
CORPORATION ] || FORTHE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, Insulated Rectifier ond Thyrotron Connectors, High 

Voltage Tube Sockets, Iron Core KF Chokes, Quartz & Po 

insulation ae Frequency Variable Condensers, Meter Type 
fuminum Chassis, etc. Catalog Upon Request. 


AF VS a Ray MFG.CO. Inc 
150 EXCHANGE ST VO OO Cte 
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OH MITE 


RHEOSTATS 


ie 


@ SMOOTH, CLOSE WELDING CONTROL 
for Shipbuilding and Other Vital War Work 


Most American ships built since Pearl Harbor 
have been welded with Ohmite equipped arc 
welders. That’s because manufacturers of welding 
equipment know how well they can depend on 
Ohmite Rheostats to give accurate, smooth, close 
control... under toughest operating conditions. 
These rheostats are also extensively used in the 
control of many other electrical and electronic 
devices. They are made in a wide range of types 
and sizes... with uniform or tapered windings 

. to meet every need. 


W 


vd OHMITE MANUFACTURING CO. 
. 4805 FLOURNOY ST., CHICAGO 44, ILL. 


C) i 


Write on company letter- 


: oS © a INN f] si -E head for Industrial Cat- 

alog and Engineerin 

.fe yd Cyd ed A Manual Mis en Addie 
RHEOSTATS © RESISTORS © TAP SWITCHES teins oe Conran 
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+L CUSTOM MADE | 
| 


NOMA ah 





of special coil and 
transformer manufac- 
turing for industry, 
laboratory, research 
and instrument mak- 
ers. Built to conform 
to Army, Navy and 
Signal Corps require- 
ments. 


Units 1 watt to 100 KVA 

Prompt Service on single or small lots 
Specialist in special transformers & coils for 
research, experimental and product develop- 
ment work 

Engineering Service to Meet Special Appli- 


m ep 


NOTHELFER 
118 ALBEMARLE AVE., TRENTON, N. J. 


WINDING LAB. 





Here's a New 


Combination! 
tem LA Lak a 







In one sturdy, compact case, 
easily carried, ready for instant 
reading of voltage (AC) and 
AC amperage, or both, any- 
where. Open scales. 


PLANT—FIELD 
—LABORATORY 


Voltmeter ranges 0-150, 0-300, 0-600. Self-contained 
ampere ranges, |, 5, 10, 25, and 50 amps. Inserted pri 
mary permanently connected doughnut transformer with 
ranges of 100, 250, 500 amps. 











Associated Research 


Oe ee 


Only instrument with continuous reading 
from 0.2 to 500 amps. Stray field errors 
reduced to a minimum on all ranges. 
Send for literature on this and A. R. 1. 
complete line of Vibro- 
test, insulation resistance 
testers. Vibroground, 
ground resistance testers. 
« Hypot breakdown resist- 
ance. testers, etc. We 
repair, recalibrate, and 
rebuild indicating record- 
ing and controlling in- 
Engineering Service Representatives struments of all makes. 
in all Principal Cities. Wire or Write 


OOeLe EWES DME tre (itely 


Si 





More than 20 years | 








MANPOWER 


AVAILABLE « WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 





WANTED - - - ENGINEERS BY WESTERN 
ELECTRIC CO. 


Radio, *Electrical, Electronic, *Mechanical, *Factory 
Planning, -Materials Handling, Manufacturing FP 
Work in connection with the manufacture of a wide 

of new and advanced types of communications equipment 
and special electronic age Apply (or write), giving 
full qualifications, to: R. L. D., Employment Dep 
Western Electric Co., 100 Central Ave., Kearny, N, J, 
*Also, C.A.L., Locust St., Haverhill, Mass. Applicants mug 
comply with WMC regulations. 





WANTED—WORKS MANAGER 
Man with broad experience to supervise all phases of 


| production with thorough groundwork in metal hie 


assembly, tooling, tool design, production control, 

ards and methods for national manufacturer of automatic 
temperature, pressure and flow controls. Position locate 
on West Coast with well-established company. Give fal 
details concerning experience, employment record, educs- 
tion, references, salary requirements and personal informs 
tion. Box B-33. 


ELECTRICAL ENGINEER 


Sound technical background, experienced in motor design 
and building industry, desires sales engineering or exect 
tive position. Box B-45. 


RESEARCH PHYSICIST 


Unusual opportunity for research and development work 
in electrical contacts, electronic tube components, powder 
metallurgy, and other products using tantalum, columbium, 
tungsten and molybdenum. Well equipped laboratory, com 
genial surroundings, unlimited potentials for advancement 
State full details of education, experience and salaty 
requirements. Box B-43. 


MECHANICAL-ELECTRICAL ENGINEER 


Unusually broad sound training in basic principles, widt 
experience from apprentice to office manager, —- 
materials, inspection, standards, manufacturing. 

New York, New England. Consider any location Box B-4 


———— 





WANTED 
2 APPLIANCE ENGINEERS 


Established western firm is seeking two experienced eng 
neers; one qualified in designing small electrical housen 
appliances, the other experienced in domestic was! 
machine design. These are immediate, permanent positiom™ 
State salary. Please address full qualifications and recét! 
photo to Box B-46. 


— 


———$ $$ 


New York State manufacturer of small electrical devic# 
has opening for young man with experience or apt! 
for design of mass production product. Excellent opp% 
tunity for right man. Applicants must comply with WMC 
regulations. Box B-47. : 
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A job for seasoned executives—this 7th War 
‘Hoan! Especially when we've got to make 2 war 
lbans total just about as much as all 3 in 1944! 
| Putting this over demands the combined and 
|| continued efforts of the ‘‘No. 1’ men of Ameri- 
'T can industry. 

This means marshaling your plant drive to make 
every payday—from now ’til June 30th—do its 
share toward the success of the 7th. Directing 
the drive is not enough. It’s equally important 
to check to see that your directions are being a X 

carried out— intelligently! , ; \ & 


' : 

{f forexample, has every employee had: 

1 an opportunity to see the new Treasury film, AR a OA am 
' “Mr. and Mrs. America’? 


2 ee 33 ° ; P 
es Bran tie Get There,” the new Finance Remember, meeting—and beating— your 


$ anew bond-holding envelope with explanation highest-yet 7th War Loan quota is a task call- 
) of its convenience? ing for “No. 1’’ executive ability. Your full 
, { 7th War Loan posters prominently displayed cooperation is needed to make a fine showing 


in his or her department? 


§ information on the department quota—and an 
urgent personal solicitation to do his or her 
share? It will be gladly and promptly given. 


in the 7th! Do not hesitate to ask your local 
War Finance Chairman for any desired aid. 


The Treasury Department acknowledges with appreciation the publication of this message by 





booklet, “7th War Loan Company Quotas," 
get in touch immediately with your local 
War Finance Chairman. 


Tr tawiecenst scion ELEGTRICAL MANUFACTURING 


% This is an official U.S. Treasury advertisement prepared under the auspices of Treasury Department and War Advertising Council * 
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‘Die Ward Leonard line of rheostats includes the widest range of sizés, tapers 


and current ratings from the tiny types for radio to huge multiple 
assemblies for the heaviest industrial use. Smooth operation, durable con- 


tacts and extreme dependability characterize all Ward Leonard Rheostats, 


Resistors and Relays. Write for bulletins of interest to you. 


RELAYS - RESISTORS ¢ RHEOSTATS 


Segrrrrrry Prey TszF 


WARD LEONARD ELECTRIC COMPANY - 34 SOUTH ST. - MOUNT VERNON, N.! 
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A MESSAGE TO 


Electric Motor 


REPAIR MEN 


© For the past three years it has been extremely difficult for us. 


to fill orders from our many motor repair shop friends. 


This 


was due to high priority ratings and the fact that twenty-four 
hours a day were not enough to fill all of the orders for commu- 
tators going into planes, tanks, ships and other fighting equip- 
ment .. . Today because of our vastly increased capacity, we are 
able to meet your requirements within a reasonable length of 


‘time. 


Three sources to choose from —all under capable and 
experienced management . . 


Our representatives are located 


in key cities throughout the nation. 
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Over Ten Million 
Since Pearl Harbor 


STANDARD COMMUTATOR CO.—Toledo 6, Ohi: 
HOMER COMMUTATOR CORP.—Cleveland 3, 


O hi: 


HILLSDALE COMMUTATOR CO.—Hillsdale, Michiga 


i: NATION'S 


LARGEST EXCLUSIVE MANUFACTURERS 
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And here’s how you make real savings when you use Master 
Gearhead Motors. Both the motor and gear reduction are built 
as an integral Peers Te only ee a Reem ll] 
handle. You reduce to one third or one quarter your own time for 
Pa CM eC ed ul Ue ls 
purchasing, receiving, and invoicing departments. You save 
greatly in handling and mounting time. Today time is more than 
money ... it’s manpower! 

CM MU Se me hl PM Lh LT 
When you buy a gearhead motor, of say 2 horsepower size, both 
the motor and gear reduction are designed for 2 horsepower load. 
However, when other types of speed reduction equipment are 
used, too often you must PTT Ee POET ry TTT Me tel dls toler) 
that will transmit possibly as high as 5 horsepower, because 
Tel ip4 tele Ma mull te 

Me COS Bah ee mee a i ee 
SA CL ee Te ee ee md [ 
flexibility of gearhead motors made by Master. Motors in any 
size from 100 down to 1/10 horsepower in all cycles, phases, and 
- frequencies ...in open, splash-proof, fan-cooled, and explosion 
proof types .. . with Speedrangers and Unibrakes . . . for every 
type mounting . . . and over a gear reduction range up to 432 
CP Ua ue ett em 1-14 
eae ol CM CM a Se eae] -) Lt 1 
ance, convenience, and safety of your motor driven equipment. 

OC CCM eM ace MC MES ae | a tale, 
eM ee me ae ee Zl ae lel ae 
THE MASTER ELECTRIC COMPANY @ DAYTON 1, OHIO 
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meet the demand of the electronic and electrical 

industries, the welding equipment field, and in fact of all 

companies needing copper of improved machinability, 
Revere now offers Revere Free-Cutting Copper Rod. 


This is oxygen-free, high conductivity copper containing 
a small amount of tellurium, which greatly increases the 
speed with which the metal can be machined, makes it 
possible to hold to closer tolerances, and improves the finish 
of the completed parts. Electrolytic copper, while suitable 
for many purposes characteristically machines with long 
tough stringers which are difficult to remove. Free cutting 
copper chips are brittle and break readily, clearing from the 
tools without attention. 


These advantages increase production rates, depending 
upon the amount of machining necessary on each given 
part. Consequent lowered costs may be an important 
factor to you. 


Revere Free Cutting Copper Rod is available in sizes up 
vo 2” and in all -he usual shapes. For details, write the 
Revere Executive Oi! :ces, 


CUSTOMERS REPORT: 


“This material seems to machine much better than our previous 
hard copper bar; it cuts off smoothly, takes a very nice thread, 
and does not clog the die.’’ (Electrical parts.) 


“Increased feed from 1%” to 6” per minut. and do five at one time 
instead of two.”’ (Switch parts.) 


“Spindle speed increased from 924 to 1161 RPM and feed from 
.0065” to .0105” per spindle revolution. This resulted in a decrease 
in the time required to produce the part from .0063 hours to .0036 
hours. Material was capable of faster machine speeds but machine 
was turning Over at its maximum. Chips cleared tools freely, operator 
did not have to remove by hand.”” (Disconnect studs.) 


REVERE 


COPPER AND BRASS INCORPORATE 


Founded by Paul Revere in 1801 . 
Executive Offices: 230 Park Avenue, New York 17, N.! 





